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Dealer’s Sales 


AST MONTH saw the launching of 
the Old Company’s Fall Cam- 
paign of advertising in the news- 
papers, on the radio, the mails, in 
the show-windows, and elsewhere. 


And all of this big job is being done 
to aid Old Company’s dealers to in- 
crease their sales on “The Best Since 
1820”. 


As the consumer gets the story of 


THE LEHIGH COAL AND 
1421 CHESTNUT STREET 


New York ° Boston - 


The Consumer Family 
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OLD COM PANY'S 
LEHIGH ANTHRACITE 


‘Tus AND NAVIGATION Company 


A greatly reduced reproduction of one 
newspaper advertisement of the Fall 
Series on OLD COMPANY’S LEHIGH. 


Old Company’s Lehigh from all direc- 
tions, he is bound to be convinced of 
the quality of this fine old fuel and 
to get the famous “bull’s-eye” im- 
pressed on his mind as the guiding 
sign in coal-buying. 


When ie buys, he must buy of his 
Old Company’s dealer, and so the 
dealer must profit before the pro- 
ducer can profit. 


NAVIGATION COMPANY 


PHILADELPHIA, PA. 
Buffalo - Springfield, Mass. 


o>, ro) “) 
\ 
t = - \ won't heat—or a hez Must Constantly DE 
} But, if you are fair to your heater, it will be fair to you 
17 Being fair to your heater ix, first, Oki Company's Lehigh ie spure coal, 
{7 that it and the Gucs leading with over hundred years of proof. 
from it are free from soot sccumu- behind it. It purity and uniformity 
| lations, For soot is am insulator be- ie the best possible guarantee of sure, 
4 | the fire and the beating surfaces. strady beat —equal to any condition. 
| Second, your heater must have good This amurance is made doubly sure 
if you expect it to give a good by the aid of the Old Company's 
hind end sight size off coal for ies par- to youin « 
ticular type and capacity. aseurtng you the correct sue 
Lehigh An of coal for your heater, 
| pany’edealer are the combins- information om the most 
SLL | | approved methods of Gring on 
| 
= ; 
Tennis ‘Player at @ Disadvantage Come Home 
When Caught in ‘Forbidden = 
| 
| 


October, 1928 THE MINING CONGRESS JOURNAL 


SM MARPER 


Air Cleanim 


od Slack Coals 
romically 


Nut @ 


May Now 


Arms Air Concentrator 


The seven bulletins illustrated herewith are a 
complete exhibition of the modern RandS 
Clip This Coupon To Your Equipments that are today reducing time, 

hediastoad. labor and maintenance, and improving the 
quality of product for coal producers every- 


CO No. 70—Arms Air Concentra- 


where. 
C Ne. 83—A Marcus Preparation You should have a COpy of each of these bulle- 
shone tins on hand so that when problems of coal 
O Ne. 87—Arms Horizontal 
Screens. cleaning and handling arise, the answer will 
C Ne. 102—Menzies Hydro Sepa- be readily available. 
rators. Cli h t h 1 f h . 
C Ne. 108—Retary Car-Dumpers. ip the coupon at the le t, attacn it to your 
letterhead, check the bulletins you want, and 
— send it back—we will forward your copies at 
No. 112—RandS Coal Tipples. once. 


ROBERTS AND SCHAEFER CO, 


ENGINEERS AND CONTRACTORS 
WRIGLEY BLDG. CHICAGO 


PITTSBURGH, PA. 
418 Oliver Bidg. 


HUNTINGTON, W. VA. 
514 9th Ave. 


COAL MINING PLANTS 


MENZIES HYDRO 
SEPARATORS 


SHAKER AND APRON 
LOADING BOOMS 


ROTARY CAR DUMPERS 
COAL TIPPLES AND CLEANING 
PLANTS 


ARMS CONCENTRATING 
TABLES AND SCREENS 
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‘‘Blue Center’ Steel Wire Rope 


Where Safety, Strength and 
Service are Held Supreme. 


Men and material must travel in safety; the flow of 
coal to loading booms must be uninterrupted—and 
the responsibility rests on the hoisting rope. 


With wires fabricated from a special steel made 

in our-own furnaces and drawn in our mills according 

to the finest manufacturing methods, Roebling ‘Blue 

Center’ Steel Wire Rope survives the severe strains, 
aes abrasion and sudden pulls of strenuous hoisting 
“J operations at the industry's most modern mines. 


Wherever BETTER service is wanted in rope for 
stripping, scraper loading, power shoveling, car re- 
tarding, refuse dumping, machine mining, 
and hoisting, you should use Roebling “Blue 
Center” Steel Wire Rope. It is strong. 
tough, uniform and durable. 


Write for Catalogue A-545. 
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42 Jeffrey Locomotives 
oal at | 


Jeffrey Gathering Motor bringing 
out a trip of cars at Mine No. 5. 
Omar, West Virginia. 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


Branch @ffices: New York Pittsburgh Scranton, Pa. Philadelphia Chicago Birmingham 
Sa-es and Service Stations: Birmingham, 26 South 20th St. Winchester, Ky., 122 N. Main St. Salt Lake City, 153 W. Second South St. 
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Gathering 
Omar, W. Va. 


Six Jeffrey Gathering Locomotives are taking 
two thousand tons of coal a day from the West 
Virginia Coal Company’s No. 5 Mine at,Omar, 
and thirty-six more Jeffrey Gathering Motors 
are working in other mines of the same company. 
These Jeffrey Gathering Locomotives are sup- 
plied with slow and high speed motors, and in 
four, six.and eight ton sizes, standard construc- 
tion throughout. 


Standard construction, as Jeffrey uses the term, 
means building for strength, power and acces- 
sibility, no matter what the track gauge or height 
of the frame. | 


It means using the same simplicity of gearing in 
a four-ton gathering motor as in a twenty-ton 
haulage motor. 


It means using the same proportional amount of 
copper in the electrical circuit in small locomo- 
tives as in large ones. 


It means using wheels big enough to give good 
traction and long service, and a separate three- 
point suspended motor for each pair of wheels. 


Denver Charleston, W. Va. Salt Lake City Montreal, Canada 
Pittsburgh, 600 Second Ave. Scranton, 122 Adams Ave. Terre Haute, Ind., 319 Cherry St. 


COAL MINE 
UIPMENT 
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Roadway Clearance— 


NOTE LARGE CLEARANCE UNDER SIDE PLATES AND MOTORS OF THIS 
GOODMAN, 8-TON, 2-MOTOR, OUTSIDE FRAME GATHERING LOCOMOTIVE. 


Saves the Time of Your Men— 
BECAUSE: 
It provides free access to all wheels for QUICK RERAILMENT! 


And Only an Unusual Obstacle Will 


Derail a Goodman Locomotive 


BECAUSE: 
1. The Transverse Equalizer provides a perfect 3-point frame 
support. 
92. The “Universal Joint” Motor Supports make the motors free to 


move in every direction, with the axles. 


The CLEARANCE under the motors and side plates affords pro- 


tection from ordinary obstacles along the roadway. 


ALL THREE of these Features combine to 


Keep Goodman Locomotives on the Track! 


HAVE YOU CONSIDERED THIS SAVING? 


Builders of Mine Locomotives for 38 Y ears 


ad 


OODMAN 
COMPANY 
HALSTED ST. a 
CHICAGO ---iILL. 
OOD! ~Loaders ~ Coal Cutters 


PITTSBURGH—HUNTINGTON, W.VA— 
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Chain Drives for Every Service 


} begpviormeg builds every type of efficient and positive power trans- 
mission for any horsepower; for high or low speeds; or for mini- 
mum or maximum reductions. 


) We aretherefore in a position to offer 
unprejudiced recommendations as to 
the type of transmission most suitable 
for existing conditions. 

In every industry—on practically every type of 
machine, Link-Belt Silent Chain today is proving 
its claims to greatest reliability, efficiency and 
economy. Its action is positive under all conditions. 


By actual test it delivers 98.2% of the energy of the 
prime mover. Send for copy of Data Book No. 125. 


Link-Belt “Proof-Tested” Steel Roller Chain has 
greater “‘chain-mileage” built into it by the use 
of the famous Link-Belt Curled Roller, careful 
selection of materials, and heat treatments of all 
parts. Furnished in single and multiple strand 
widths. Data Book No. 257 sent upon request. 


LINK-BELT COMPANY _ 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 
CHICAGO, 300 W. Pershing Road INDIANAPOLIS, P. O. Box 85 PHILADELPHIA, 2045 W. Hunting Park Ave. 
Ashland, Ky. - - oy Winchester Ave. Charlotte, N. C. 909 Commercial Bank Bldg. Huntington, W. Va.,- Robson-Prichard Bldg. New York - - - 2676 Westwerth Bldg. 
Atlanta - 1 Haas-Howell Bldg. Cincinnati - - = 418) a os a entral Bldg. Kansas City, Mo., R. 436, 1002 Baltimore Ave. Pittsburgh - - - - - - 335 Fifth Ave. 
Baltimore, Md.. R. 800 Trust Bldg. Cleveland - xckefeller Bldg. Louisville, Ky. - - 349 Starks Bldg. St.Louis - - - - - - 3638 Olive St 
Birmingham, Ala. - 229 Brown-Marx Bldg. Dallas, Texas - ” 4201 Mercantile Bank Bidg. Milwaukee - * Reem 1403, 425 E. WaterSt. Utica, N.Y. - - - - - 131 Genesee St. 
Boston - + + «= « 1103-4 Statler Bldg. Denver - - - - = = 52 ) Boston Bidg. Minneapolis, Minn. - - -418S. Third St. Wilkes-Barre - 826 Second Nat'l. Bank Bidg. 
Buffalo - - - - 6554 Ellicott Square Detroit - - - - - - 5038. L inedale Ave. NewOrleans - - + - - 621 S. Peters St. 
H. W. CALDWELL & SON CO.:—Chicago, 2410 W. 18th St.; New York, 2676 Woolworth Bldg. 
LINK-BELT MEESE & GOTTFRIED CO.:—San Francisco, 19th and Harrison Sts.; Los Angeles, 361-369 S. Anderson _St.; Seattle, 820 First Ave., S. 


Portland, Ore., 67 Front St.; Oakland, Calif., 526 Third St. 
In Canada—LINK- oaLT LIMITED—Toronto; Montreal; Elmira. Ont. 


LINK-BELT 


SILENT AND ROLLER CHAIN DRIVES 
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BLASTING POWDER 
The Original Coal Mining 
Explosive. 


PELLET POWDER 


An Improved Form of 
Blasting Powder. 


Dynamite 
Permissible Explosives 


Blasting Powder 


Blasting Supplies 


Roger Bacon’s Great Discovery 


HE invention of gunpowder in the 13th century 

by Roger Bacon was one of the greatest contri- 
butions to human progress in all history, because it 
made available to man the tremendous energy of an 
explosive to obtain many of the essentials of our civil- 
ization—including coal. Gunpowder is known to have 
been used in mining as far back as 1627. 


Black Blasting Powder 


Today black blasting powder is still compounded 
on practically the same formula as Bacon used for 
making his gunpowder nearly seven hundred years 
ago. Its low cost and its slow heaving action make it 
a desirable explosive for blasting many types of coal. 
However, because of the large, hot flame of long 
duration which blasting powder produces, it is unsafe 
for use in gassy or dusty mines. Since their introduction 
in 1907, the use of permissible explosives in place of 
blasting powder has been constantly increasing. The 
absence of smoke and freedom from danger in start- 
ing gas and dust explosions is responsible for much 
of the success of permissible explosives. 


Pellet Powder 


Pellet powder (black powder compressed into hard 
cylindrical pellets and packed in cartridges) is an 
improvement over granular black powder, because 
the paper wrapper helps to protect against accidental 
ignition. It is more convenient to handle and saves 
time in loading. It is, however, only a modified form 
of black powder. 
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A Long Step Forward 


HE coal mining industry has always wanted an 

explosive that would have the advantages of black 
powder in producing the maximum percentage of 
lump coal at the minimum cost, without its disadvan- 
tages. Many operators are still using black powder 
because until recently there was no permissible ex- 
plosive on the market that gave them as much lump 
coal at as low a cost as black powder. 


After many years of effort the Hercules Powder 
Company has produced in Hercoal-F an explosive 
with the advantages of black powder and which in 
addition has been officially classified as a permissible 
by the United States Bureau of Mines. It produces 
practically no smoke, contains 500 (1%" x 8”) car- 
tridges to the 100 lbs., and because of its great bulk 
gives the greatly-to-be-desired cushioned blasting 
effect without air spacing. 


Although we manufacture and sell blasting powder 
and pellet powder, we advocate the use of Hercoal-F 
wherever it is suitable, because compared to black 
blasting powder or pellet powder: 


STRENGTH IS THE SAME 
FUMES ARE MUCH BETTER 
COST IS NO MORE 
SAFER TO USE 


There are 500 cartridges (1%4" x 8") per 100 pounds. 
Gives cushioned blasting effect without air spacing. 


Write for booklet and prices. 


For further information on other explosives and blasting supplies, see 
pages 712 and 713 of the 1927 Keystone Coal Mining Catalog. 
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PERMISSIBLE 


——HERCULES_ POWDER, 
MPORIUM=- PA: 


PATENTS 


HERGOAL 


1671792-3 


HERCOAL-F 


The Explosive the Coal Mining 
Industry Has Always Wanted. 


HERCULES. POWDER COMPANY, Inc.,934 King St., Wilmington, Del. Please send me booklet describing Hercoal-F. 
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A Heft—a Ring and 
the Decision is Made! 


ROLLEY WHEELS get a tremendous amount of 

wear. Fast rolling contact, irregular wire and un- 
even pressures are severe on wheels. It takes a “he” 
wheel to stand the gaff in mines. 


That is why most mines use O-B wheels. As soon as 


O-B 6-inch Wheel you “get the feel” of an O-B wheel, you know instinc- 
Made for -inch to X-inch axles. All tively you have a real wheel in your hand. Notice 
OB No. how a heavy section of metal reinforces the bottom of 
20 Catalog. the groove where wear is the heaviest. Pick upa spike 


and strike the edge of the wheel—listen to that ring! 
When bronze rings clear as a bell, like O-B bronze, you 
know it is good bronze—homogeneous and free from 
mechanical defects. 


The design—the mixture of metal—these are the dif- 
ferences which spell success or failure to trolley wheels 
as cost reducers. And O-B wheels are different. They 
ask no favors—no quarter. All they ask is atrial in 
O-B 4 and 5-inch Wheel Cross-Sectioh ~~ vour service. When the next need for wheels comes 
Made for %-inch to X-inch wheel showing up—turn to page 515, O-B No. 20 Catalog. 


axles. All O-B Wheels fur- heavy section 


nished with bushings hav- of metal and ; 
ing graphite lubrication in- graphite filled Ohio Brass Company, Mansfield, Ohio 


serted in the inside grooves. lubricating Obie Brave 


See page 515 O-B Catalog. = grooves. 919M 
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But It Seems All We 
Bought Was Trouble” 


\NE thing after another!” snorted the Presi- 

dent. “Since we took years 

ago, there hasn't been a report that didn’t show 

something gone to the bad. Now you say it’s the 

heating system. Why, man, the factory is only 

eight years old. Are you sure there isn’t some 
mistake?” 


“Unfortunately, Mr. Scott,” said the super- 
intendent, “there isn’t. We’ve had the lines 
inspected twice. The radiators and most of 
the fittings are all right but our underground 
system is ina bad way. It was only ordinary 
commercial pipe, anyhow; and under condi- 
tions like ours that’s wrong. Every foot of it 
oughtto have been genuine wroughtiron. Our 
engineers insist on that for the replacement.” 


President: Yes, at double the cost, I suppose; 
and how do we know it will last any longer? 


Superintendent: That’s not so, about the 
double cost, Mr. Scott. The actual pipe that 
we have to buy might cost nearly double— 
say 70% more than ordinary pipe; but that’s 
a small item in our estimate. It won’t mean 
5% in the finished job. Of course the labor 


BYERS PIP 


GENUINE WROUGHT IRON 


THE MINING 


CONGRESS JOURNAL 


of tearing things up, and of installing, and 
of repairing everything afterwards, all has 
to be done anyhow. The point is, we don’t 
want to repeat all this after another eight 
years. 


President: How long will wrought iron last, 
if anybody knows? 


Superintendent: Twice as long, at the lowest 
estimate. Three times as long according to 
many service records in this locality. 


President: Oh, well, I suppose you know what 
you're talking about. It’s a pity somebody wasn’t 
advised when the plant was built. If wrought 
iron’s the thing, let’s have it; and for Heaven’s 
sake, let’s have the best. 


Superintendent: “BYERS”, our engineers 
are specifying; and every length must bear 
the manufacturer’s mark. That will be looked 
to, Mr. Scott. 


A. M. BYERS COMPANY 


Established 1864 Pittsburgh, Pa. 
Distributors in all Jobbing Centers 


4 + 


Write for Bulletin No. 38——> 


It is a complete cost analysis of a large variety of in- 
dustrial pipe systems and dispels the fallacy that 
genuine wrought iron pipe is too costly to use. 
A copy will be mailed gladly on request. 


protects you against 
mistakes and substitution 


Also look for name and 
year rolled in metal 
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“MLYERS- WHALEY” 


“MYERS-WHALEY” SHOVELING MACHINE—THREE SIZES 


A Coal Loader That Pays for Itself 
In Less Than a: Year - - - 


The following is exact data from payroll—On operation of a No. 4 g 
Size Myers-Whaley Shovel in a West Virginia Operation for period 3 
of exactly one year. Work—Entry driving in thick coal. Single shift. 4 
Costs J 
(Including track material, timber, explosives, etc.) a 
(Including timbering, cutting, track laying, gathering, etc.) 
(Including cutting) 4 
Cost per ton of coal on parting............ 57.4 cents : 
Similar cost by hand in same mine......... 84.7 cents 
27.3 cents per ton 
OR TOTAL SAVED IN ONE YEAR..... $11,426.69 
NOTE: LOW REPAIR COST—Operators know that low repair cost means y 
regular and uniform performance and highly valuable dependability. iu 


Can you afford not to use Myers-Whaleys? 
Tell us your conditions and get further data. 


MYERS-WHALEY COMPANY 


KNOXVILLE TENN. 


Whate 
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PHILADELPHIA, 2045 Hunting Park Ave. 

335 Fifth Ave. 
820 First Ave., 8. 


OU know what it means to increase the 

number of premium sizes. It adds to 
the profits. The easiest way to prepare 
additional sizes is through the use of Link- 
Belt Vibrating Screens. 


For the capacity handled per square foot 
of screening area, this screen occupies less 
space, requires less power, and is more 
easily supported than any other type. Re- 
screening can be effected on the tipple 
proper, rather than on expensive separate 
structures. 
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The Mechanically Vibrated Screen 


The vibration is secured by means of an 
unbalanced pulley rotating at a high speed, 
mounted on the screen box and vibrating 
with it. 

The intensity of vibration may be varied by 
changing the counterweights, and the flat 
spiral springs which support the screen 
box, assist in the screening action. 


If you are interested in an economical in- 
stallation to prepare domestic sizes, ask 
our nearest office for Book No. 862, or the 
nearest Link-Belt Engineer will be glad to 
explain the full benefits to you. 


LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Machinery and Chains 


CHICAGO, 300 W. Pershing Road 


ATING 


Huntington, W. Va.....Robson-Prichard Bldg. ere 1002 Baltimore 


=> 


SCRE 


INDIANAPOLIS, 200 S. Belmont Ave. 
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makes TWINS 
of your MINERS 


F every man in your mine could multiply his produc- 


Some Points of tion by two—what would it add to your profits? 
COSCO Superiority Figure it either way—in increased output, if that is 
a. cath your aim—or in lower costs per ton of present output. 
Highest production capacity. The COSCO Shaker Conveyor equipped with the 
Loni tea “Duckbill” makes twins of your miners. Its advantages 
Lowest maintenance cost. have been overwhelmingly proved in every type of mine 
Simplest construction. and in every system of mining. From face to tipple or 
snare remotes for direct loading into your cars, the COSCO A-20 or 
B-15 Drive and Troughing, with improved flanged 
insight comm. rollers will give you a steady, uninterrupted flow of 
Exclusive features in design coal at the least cost per ton. 


and construction. 
Built from American materials, to American standards, 
CONVEYOR SALES CO., INC., for American conditions. More than 300 successful 
299 Broadway, New York American installations prove its value. 


Take a minute to write us for 
full particulars. It will pay you. 


Your Cod OSCO 


_CONVEYOR 
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St yle No. 14 This photograph was taken 
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in a large zinc mine. The stope is about Style No. 2 
: 50 ft. high. Notice how clearly the boulders on the slope can be : : : : 
seen. One Carbic Light (Style No. 2) was used for illumination. Pee 


trimming. Weighs 30 Ibs. 
charged. One full charge 
burns for 5 hours. 


large stopes. Weighs 37 
lbs. empty and 115 Ibs. 
charged. Onefull charge 
burns for 12 hours. 


Prevent accidents in the stopes 
—use more light 


HE constant danger that exists in stope mining 

operations is well known to safety engineers 
and operators. Roof falls and boulders roiling 
down the slope are the frequent cause of accidents. 
With only the individual lamps carried by the 
miners it is difficult for them to see the condition 
of the stope. More light will help prevent these 
accidents. 


The Carbic Light is not new 

Its dependability has been proven by more than 
14 years of use on the surface. Thousands of Carbic 
Lights are being used by contractors for night work. 

The Carbic Light is simple in construction. It 
can be charged in three minutes. There are only 
three parts. It is portable. It can be easily carried 
from stope to stope. It is absolutely 


A powerful flood light 
The Carbic Flood Light is exception- 
ally well suited for stope illumina- 
tion. Tests carried on during the past 
year in metal mines in various sec- 
tions of the country have proved the 


eee safe. If it is knocked over, the water 
a BIC) runs out and generation stops 
a immediately. The Underwriters’ 
| Laboratories, Inc., list the Carbic 
| Light as standard. 

If your jobber cannot supply you, 
write to our nearest district office. 


advantages of the Carbic Light for PROCESSED CARBIDE FOR 
this purpose. A Carbic Light will CABBIC LIGHTS & G OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 

clearly illuminate the largest stope so — 

Carbic is distributed by the Union New York City Chicago 
that the entire working area stands Carbide Sales Compeny thoough 30 Eace 474 St. ucc) Peovles Gas Bldg. 

its nationa chain oO war ou! 

out in sharp relief. and is sold by jobbers everywhere. San Francisco, Adam Grant Bldg. 


CARBIC LIGHT 
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he place to select 
your new track equipment 


Operators in search of efficient equipment should not fail to investi- 
gate Carnegie Copper Steel Mine Ties. The widespread and in- 
creased demand for steel ties confirms their many advantages, all of 
which give substantial economies. An outstanding advantage of 
Carnegie Ties is their copper content, which greatly prolongs their 
life by retarding corrosion. Recent improvements in design have 
increased the strength of the tie without increase in weight. Fast- 
enings have also been redesigned. 


Complete information regarding Carnegie Ties, Fastenings and 
Light Rails is contained in our new book—‘Light Rails—Mine and 
Industrial Steel Cross Ties.” This book should be on the desk of 
everyone interested in efficient track for coal mines. Copy will be 
gladly sent on request. 


Write for your copy today. 


CARNEGIE STEEL COMPANY 
General Offices—Carnegie Building—434 Fifth Avenue 
PITTSBURGH, PA. 
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UPERIOR JAW CRUSHERS are the result of over 50 years of crusher 

S designing experience, combined with the most modern manufacturing 
facilities. The frame is semi-steel reinforced with large forged steel 
tension rods shrunk in place; for sizes larger than 60x48 in. the frames are 
cast steel and tension rods are optional, depending on the service. The success 
of this tension rod construction is evidenced by the fact that no Superior Jaw 
Crusher Frame of this construction with the rods shrunk in place has failed. 
Pitmans and swing jaws are cast steel in all sizes. Jaw plates are reversible. 
Lubrication has received the most careful consideration. This rugged con- 
struction has resulted in low operating costs even under the most severe 


operating conditions. Superior Jaw Crushers are built in various sizes, 
15x10 in. to 84x66 in. 


Write for Bulletin 1827 
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At no time in the history of mining 
has the need for correct lubrication 
been more pronounced than today. 
Competition and labor costs have 
necessitated mining on a more scien- 
tific basis, have made mechanical min- 
ing essential. Mining machinery is 
expensive and anything having to do 
with its protection and operating effi- 
ciency is important. Hence the neces- 
sity for correct lubrication. The life 
of any modern machine, its economi- 
cal and efficient operation depend to 
a great extent on proper lubrication. 


Lubrication of 
Mining Machinery 


Mining machinery operating 
und d is subject to ex- 
tremely severe ice condi- 
tions. It is frequ exposed 
to the action of dust, grit and 
acid laden water. Other con- 
ditions vary so radically in 
the different types of metal 
and coal mines that great care 
in the proper selection and 
application of lubricants is 
vital to economical operation. 
There is a Standard Lubri- 
cant for every condition and 
every type of mine equipment. 


Correct Lubrication Is Needed 
Now More Than Ever Before 


No company knows better the great 
importance of proper lubrication than 
does the Standard Oil Company 
(Indiana). The lubrication engineers 
of this company have worked for 
years between our refineries and the 
mining industry of the middle west. 
They have assisted in developing a 
full line of lubricants needed in min- 
ing and in devising lubricating meth- 
ods to protect mining machinery. One 
of these engineers is available to con- 
sult with you regarding your lubrica- 
tion requirements. 


STANDARD OIL COMPANY (Indiana) 


Decatur 
Joliet 
Peoria 
Quincy 


October, 1928 


General Offices: 910 South Michigan Avenue CHICAGO, ILL. 

INDIANA IOWA S. DAKOTA N. DAKOTA MINNESOTA MISSOURI 
Evansville Davenport Huron Fargo Duluth Kansas City 
Indianapolis Des Moines MICHIGAN Minot Mankato St. Joseph 
South Bend Mason City Detroit WISCONSIN Minneapolis St. Louis 

KANSAS Sioux City Grand Rapids La Crosse " 
Wichita Saginaw Milwaukee 

Green Bay 


1510 


i 
. 
Sic i 
| 
4 
| 
| | 
| 7 . 
| 
| 
| 


October, 1928 THE MINING CONGRESS JOURNAL 


| on Belt Co nveyo r > 


practical use to engineers 
plant operators and all who use 
elt Conveyor Equipment 


New formulae—new data—never published be- 
fore. Return the coupon today. 


Link- Belt Anti-Friction Conveyors are the result 
of years of research, and tests under actual oper- 
ating conditions. 


LINK-BELT 


21 
| A 1) a | 3 3 J 
| 
INK- OOM 
ly 
VEYO fase send me your | 
co N goon Book No, 615, 
| | 
Town. 
| A “a 
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WEAR BOOK ON MENE MECHANIEZATION 


4 


This Book. by 
G. B. Southward, 
Mechanization En- 
gineer of The 
American Mining 
Congress, tells 
how others have 
successfully solved 
such problems. 


You should have 
it—the men under 
you should have 
it. The informa- 
tion it contains 
will help you both. 


PHYSICAL CONDITIONS: The seam 

is 6% ft. high—of fairly hard coal- 

with a 2-in. slate parting near the bot- 

tom. Other small partings occur ir- 

regularly, making an average amount of 
i lll 9 4 in. of impurities in the seam. Slate 9 
MINING SYSTEM ¢ top which usually stands well in rooms PREPARATION ¢ 

and headings but some bad top areas are 

encountered. Medium hard fire clay 


MECHANICAL OPERATION ? bottom. Seam level. Cover 600 ft. Open TIMBERING AND ROOF ACTION ? 
lights. 
OPERATING CREW ? EQUIPMENT? 


CONCLUSION: Mechanical loading 
has been used at this mine for about 
two years and the operation is now on a 
100 percent mechanical basis and has 


been so for the last six months. It is . 
A part of Report No. 214 considered satisfactory and successful eee is the other fellow doing 
one of the many solutions. by the management and it has concen- it? The Year Book tells. 


trated the mining area and has reduced 
the number of working places that were 
formerly required to produce the same 
daily tonnage by hand mining. 


THE AMERICAN MINING CONGRESS 


841 MUNSEY BLDG., WASHINGTON, D. C. 

The American Mining Congress Please send me.......... copies of the YEAR BOOK ON 

841 Munsey Bldg., Washington, D. C. ane MECHANIZATION according to the offer 
checked. 


_] $3.00 per single copy. 

(] $2.50 each for 5 or more. 

(J $5.00 each in combination with a year’s subscrip- 
tion to The Mining Congress Journal. 
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and uses of Copper 


MEMBER 
COMPANIES 


MINING 


The American Co., Ltd., 
61 Broadway, New York 
American Smelting & Refining Co. 
120 Broadway, New York, 
Anaconda Copper Mining Co. 
25 Broadway, New York 
Arizona Commercial Mining Co. 
50 Congress St., Boston, Mass. 
Braden Copper Company 
120 Broadway, New York 
Calumet & Arizona Mining Co. 
Calumet, Mich. 
Catumet & Hecia Consol. Copper Co. 
12 Ashburton PI., Boston, Mass. 
Chile Exploration Company 
25 Broadway, New ‘ork 
Greene Cananea Co 
25 Broadway, New Yo 
Inspiration Consolidated Copper Co. 
25 Broadway, New York 
Isle Royale Copper Company 
12 Ashburton P1., 
Kennecott Copper Corporation 
120 Broadway, New York 
Magma Copper Company 
14 Wall St., New York 
Miami Copper 
61 Broadway, New York 
Mother Lode Coalition Mines Co. 
120 Broadway, New York 
Nevada Consolidated Cop Co. 
25 Broad Street, New Yor! 
New Cornelia Copper Company 
Calumet, Mich 
Nichols Copper Com ny 
25 Broad Street, Newt York 
Old Dominion Company 
99 John St., New York 
Phelps Dodge Corporation 
99 John St., New York 
Ray Consolidated Copper Co. 
25 Broad St., New York 
Shattuck Denn 
120 Broadway, New 
United Verde Copper rise n 
111 Broadway, New York — 
United Verde Co. 
233 Broadway, New Y 
Utah Copper Company 
25 Broad St., New York 
White Pine Copper Company 
12 Ashburton Pl., Boston, Mass. 


Midwestern Office 
Landreth Building 
St. Louis, Mo. 
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Increasing the sale 


EVEN years ago the leading American 
producers and fabricators of copper 
organized the Copper and Brass Research 
Association. Its function was to regain 
markets lost when Copper was withdrawn 
from the field of commerce during the 
war, and to find new fields for its uses. 
During the seven years of its existence, 
the Association has formed contact with 
approximately 100,000 plumbing con- 
tractors, sheet-metal workers and other 
handlers and users of Copper, Brass 
and Bronze. 

It has conducted research into scores 
of consuming industries and has, in co- 
operation with its member companies, 
worked out many technical problems 
having to do with the proper application 
and uses of Copper and its principal 
alloys, Brass and Bronze. 

It has published millions of advertising 
messages in the leading national maga- 
zines, daily newspapers and the trade and 
technical press. 

The Association invites individuals and 
companies to bring to it any technical 


questions concerning these metals with 
which they are confronted. 


MANAGER 


COPPER & BRASS 


RESEARCH ASSOCIATION 
25 Broadway, New York 
Canadian Office 


67 Yonge St. 
Toronto, Ont. 


Pacific Coast Office 
Architects Building 
Los Angeles, Calif. 


MEMBER 
COMPANIES 


FABRICATING AND 
DISTRIBUTING 


The American Brass Com 
neral Offices, Waterbury, San. 


American Smeliting Co. 
120 Broadway, New York 


Anaconda Copper Mining Company 
25 Broadway, New Yor! 


Bridg rt Brass Company 
East Main St., Bridgeport, Conn. 


Chase Brass & Copper Co., Inc. 
Waterbury, Conn. 


T.E. Conklin Brass & Copper Co., Inc. 
54 Lafayette St., New York 


Dallas Brass & "a= Co, 
820 Orleans St hicago, Ill. 
Foster Wheeler Corp. 
165 Broadway, New "York 


c. Hussey & Com 

o Second Ave., Pittsburgh, Pa. 

Decatur, 


Te Brass & Copper Co. 


Taunton, Mass. 


The New Haven Copper Company 
Seymour, Conn. 

The New Jersey Wire Cloth Company 
Trenton, N. J. 

The J. M. & L. A. Osborn Company 
1541-51 East 38th St., Cleveland, O. 

The Paper Machinery Co. 
Sandusky, 

Rome Brass ae Copper Com pony 
Dominick & Bouck St Sts., Rome, N. Y. 

Scovill Manufacturing Company 
Waterbury, Conn. 

Taunton-New Bedford Copper Co. 
267 West Water St., Taunton, Mass. 


Wolverine Tube Co. 
1411 Central Ave., “Detroit, Mich. 


= 
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CANTON Labor Saving AUTOMATICS 
SPEED UP HAULAGE and INCREASE SAFETY 


TROLLEY WIRE -« 
— ABOUT 25 FT: 


CO" 


Tol 
GROUND 


( 


RELAY 


TO LAMPS 


Canton Automatics make the non-stop trips possible 
by removing from the haulway every cause for delay 


Speeding up the haulage system and at the same 
time reducing labor costs and accident hazards 
may obtain in any coal mine through use of 
Canton Automatic Devices. 


Canton Automatic Mine Doors, Automatic Flag- 


PILOT WARNING 


RED 


Automatic Mine Doors automatically open and 
close as trips pass through—Canton Flaggers 
show at a glance whether track ahead is clear— 
Canton Automatic Switch Throwers save hand- 
switching and add largely to the security of 
haulageways. 


gers and Automatic Switch Throwers eliminate 


“When you think haulage— 
the human element from the haulageway. Canton 


think Canton Automatics” 


2063 Dueber Ave. 


Canton, Ohio 


Your COAL 
moves forward 
smoothly, 
continuously, 

quietly 


With the Vulcan Shaking Chute on the job, your 
coal moves forward at a uniform speed. The for- 
ward stroke of the drive kicks the coal forward. 
Momentum makes the forward motion continuous. 
Almost noiseless except for the swishing of the coal 
as it slides in a steady stream toward the car. and ultimate costs. 


Write for your copy of the Vulcan Shaker Chute Bulletin. 


VULCAN IRON WORKS—Wilkes-Barre, Pa. 


WIE CIANN 


SHAKING CHUTES 


The operation is simplicity itself. No wearing parts 


to get out of order. Chute sections, mounted on 
rollers, are moved by reciprocating action. 


Less than 9-inch clearance required. Low in first 


CUT OUT 7 
\ 
| 
MERICAN MINE DOOR COMPANY /ZABOR SAVING 
SAFETY EQUIPMENT 


October, 1928 THE MINING CONGRESS JOURNAL - 


‘A product of Union Carbide” 


Prest-O-Lite Dissolved Acetylene is a product of 
Union Carbide and Carbon Corporation. There is no 
better guarantee. 


or 


Beginning 23 years ago, facilities for the distribu- 
tion of Prest-O-Lite have always kept pace with the 
ever increasing demand, until today Prest-O-Lite is 
readily available everywhere through 


33 PRODUCING PLANTS—101 WAREHOUSES 


Srest-O Lite 


THE PREST-O-LITE COMPANY, INC. 
Unit of Union Carbide ucC and Carbon Corporation 


General Offices: Carbide and Carbon Building =z 6a 
30 East 42d St., New York Ei INDER CONTAINS 


INDER CONTAIN: 


BETYLE 


| ~ 
| 
Ley = 
“4 
) 
LINDER 
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ANTI-WEAR 


OU can do the same thing. It is being 

done on hundreds of properties, as 
Timken-equipped journals rapidly displace 
every other type. But you must have ‘‘more 
than anti-friction bearings”’ to get lubrica- 
tion and power savings plus the wear-re- 
sistance reported by Ebensburg. You must 
have the bearings with the exclusive com- 
bination of Timken tapered construction, 
Timken POSITIVELY ALIGNED ROLLS, 
and Timken electric steel. Anti-friction— 
anti-thrust—anti-shock—anti-wear! 
THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN 


Tapered 
ROLLER BEARINGS 


Gob} GO. 
pavie 
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kditorials 


Labor-Dav HE Machine bogey was the 
Talk 7 theme of the Labor Day 

address of President Green of 
the American Federation of Labor. That he was slightly 
confused about the value of machine production is evi- 
deneed by his remarks. He said: 

‘*One of the chief objectives of labor is the establish- 
ment of the five-day week in all lines of industry. This 
great economi¢ reform is made possible through the 
installation of improvéd machinery. * * *”’ and fol- 
lowed that statement with: 

‘‘Tf we must choose between scrapping machines and 
science, and human beings, we must serap the machine. 
What will happen when we reach the saturation point? 
Will we eventually reach an entirely mechanical age? 
An age when only machines will be in demand and men 
will not be wanted ?”’ 

High standards of production have enabled industry 
to pay high wages. Unquestionably labor is better off to- 
day than ever before in its history. Admittedly that 
betterment has been accomplished through mass, or 
machine production. What, then, must we think of 
President Green’s statements, particularly when with 
one hand he raises high the benefits to labor through the 
application of mechanical methods of production; and 
with the other hand raises the spectre of unemployment 
through the adoption of such methods? Where between 
these two extreme statements lies the truth? 

Mechanization will not bring the millenium for the 
worker. Neither will it render him jobless. The results 
obtained during the last decade through mechanical 
production have been tangible—they are measurable. 
Certainly no greater evidence of its value is needed than 
a comparison of the wages and conditions of the working 
man in the United States during the last decade when 
machine production has been steadily increasing, and 
the condition of the working man of Europe, where the 
old methods of hand labor still obtain. 

Students of the situation express no fear that the 
bugaboo of eventual unemployment, through machine 
replacement, erected by the Federation, will ever be a 
fact. 

Mechanization is an emancipation of the worker, not a 
skeleton in the closet with which to frighten him. 


Great Growth OTHING permanent or 
Is Slow Growth lasting is of the mush- 

room variety of growth. All 
great growth is slow. It is well for those who have 
criticized the slow process of the bituminous industry in 


its adoption of mechanical methods of production to 
remember this. 


Superficially, the growth of mechanization in the min- 
ing industry has not been as rapid as it has in other 
lines of industry. Actually, considering all of the con- 
‘litions it has had to surmount, it is indeed surprising 
n the results it has obtained. Not experimental results, 
but real results, lasting results; results that are changing 
the whole tenor of the bituminous coal industry. 

The transforming of a coal property from the hand- 
labor type to the mechanized type is expensive. Only a 
few companies have had the resources which would en- 
able them to make the experiment. But the step has 
been made, and the industry is rapidly accepting the 
facilities offered by inereased mechanization. Approxi- 
mately two hundred mines are now mechanized, and an 
equal number are seriously studying the possibilities in 
connection with their own operations. 

Mechanization is slow growth—great growth—and it 
is taking firm root in the bituminous industry. It is 
beginning to send straight, strong shoots into the fertile 
soil, and every indication points to a strong, self-reliant 
tree, whieh will bring great benefit to the coal producer 
and to our industrial life. 


Mechanization HE increased use of mech- 
and Safety anization is raising the 
’ question as to whether mech- 
anized mining is safer than the older hand methods. It 
has been pointed out that in group working a number 
of men instead of one man are exposed to possible in- 
jury. It has further been pointed out that concentrated 
workings, increased use of power, roof aétion on long 
faces, all may constitute new hazards that are not present 
in hand mining, or at least not present in the same 
degree. 

These sources of danger undoubtedly do exist but to 
take the view that they make mechanized mining more 
hazardous than hand mining is to look through the 
wrong end of the telescope. The safety of any oecupa- 
tion is not measured by its potential dangers but by the 
effectiveness of the means which may be adopted to pre- 
vent accidents from occurring. The real comparison, 
therefore, between the safety of hand and mechanized 
mining is a comparison of the degrees to which safe min- 
ing practices can be enforced in the two methods. 

In hand mining, it is well known that any safety rules 
adopted by a coal company are effective only so far as 
the men may choose to follow the practices recom- 
mended. In the seattered workings of a hand opera- 
tion there is no way that the company can force a man 
to protect himself. 

In mechanized mining this situation is changed. The 
men work in groups where they are subject to constant 
supervision so that effective safety practices devised to 


745 


| | 


746 


eliminate the hazards brought about by new types of 
equipment and new methods of mining can be, and are 
being, enforced for the betterment of the working con- 
ditions and for greater safety to the men employed. 
Mechanized mining, therefore, offers to the coal indus- 
try, something which it has heretofore lacked—the 
opportunity to devise safety rules, to formulate safe 
practices, to design and install safety equipment, with 
the assurance that the efforts along these lines will not 
be wasted. 


The T PITTSBURGH recently 
' New a group of men avowedly 
Union opposed to the United Mine 


Workers of America met for 
the purpose of creating a new 
coal miners’ union. They did create the organization 
and christened it The National Miners’ Union. Its pur- 
pose is to supplant the present organization and to 
bring to it those who have been opposed to the admit- 
tedly bad tactics of John L. Lewis. There was the 
usual violence in the attempt to create the organization 
that has come to be a mark of trade-unionism in the 
mining industry. The police were called in, and the 
new union was born with the strife and warfare which 
has become symbolic of the movement. 

Few will view the creation of the new union as sig- 
nificant. The interesting point is that it could be organ- 
ized despite the resistance of the leaders in the old or- 
ganization. Their constitution is designed to eliminate 
the weaknesses of the present organization, setting up 
a federation of autonomous local unions. It has de- 
elared itself ‘‘democratic in procedure’’—a direct in- 
ference being that the autocracy of the U. M. of A. can 
not hope to survive. 

But, what is more important, is the fact that there 
is no disposition on the part of the operators recently 
gone open shop to deal with any union, no matter how 
democratic. And from many sources comes the infor- 
mation, properly substantiated, that the men them- 
selves have had enough of the union idea as espoused 
by the labor leaders in the bituminous industry. On 
the whole the outlook for the new or for the old union 
is not hopeful. 


Is This DITORIAL* comment on 
A Perverted our attitude concerning 
Vi nt? Federal investigations of in- 

oe dustry shows how widely view- 


points differ with respect to 
the value of the investigations of the last ten years. The 
Baltimore Sun questions the soundness of our criticism 
of these investigations, and refers specifically to the 
power investigation, mentioned by us, among others, as 
an example of the methods employed to discredit private 
enterprise. 

We contend that nothing constructive has material- 
ized out of any investigation of industry during the last 
ten years; that the taxpayers’ money has been spent in 
useless probes; and that these investigations have proved 
futile as a basis for constructive legislation. 

We are opposed to bureaucratic and political hypoe- 
risy wherever it appears, and we believe it has been in 
evidence to an unconscionable degree in all recent con- 
gressional investigations, except the Senate gold and 
silver inquiry. We believe we are fully justified in this 
position by reason of the fact that voluminous misinfor- 
mation and propaganda has been, and is being constantly 
circulated by publie ownership advoeates and organiza- 
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tions on the question of public versus private ownership 
of natural resources, the source of which ofttimes is 
cleverly concealed; and investigations have seemed to 
encourage un-American ideas and tendencies along this 
line. 


We deplore the fact that Federal investigations, which 
should have been helpful in the solution of acute indus- 
trial problems, seem to have been prostituted by propa- 
gandists against private industry, particularly the natu- 
ral resource industries, until they seem to have become 
merely agencies for the manufacture of scandal and 
political feuds instead of agencies for the solution of 
problems affecting the welfare of both industry and the 
publie. 

We are not opposed to intelligent governmental regu- 
lation of our great natural resource industries, where 
such regulation is clearly shown to be necessary. We 
are opposed, however, to any investigation that fails to 
bring to light the true situation involved. For exam- 
ple, if attacks upon the natural resource industries have 
made it necessary for them to engage in campaigns of 
education, an investigation should disclose all the facts, 
concerning such attacks. If such attacks can be traced 
to any of the various brands of public ownership advo- 
eates—parlor bolshevists, socialists, popular government 
leagues, communists, and what-not—they should be ex- 
posed and accorded the same treatment as industry in 
making public the facts. 


We do not question the desirability of Federal inves- 
tigations conducted for the purpose of uncovering all 
the facts about an industry, problems as well as prac- 
tices, causes as well as effects. When an investigation 
fails to serve this purpose, it is more conducive to harm 
than good. Surely this is not a perverted viewpoint. 


Is HE electric power indus- 
Self-Protection try has spent millions of 
Harmful? dollars in informing and in- 


structing the publie concern- 
ing the uses and benefits of 
electricity for lighting, cooking and power; concerning 
methods by which the consumer can avoid unnecessary 
expense, extravagance and waste; and concerning prob- 
lems of the industry in which cooperation of the public 
is necessary to their successful solution. The lead, zine, 
copper, oil and other industries likewise have conducted 
similar educational campaigns concerning their prod- 
ucts. Due to these efforts on the part of industry, con- 
sumers have been enabled to save many millions of dol- 
lars and the fact that the use of these products has be- 
come so nearly universal in less than a generation 
clearly demonstrates the soundness of such a program. 


We do not believe the circulation of such information 
through the medium of public schools, colleges, uni- 
versities and libraries and through public meetings can 
be harmful to anyone except perhaps to those Govern- 
ment-ownership advocates and demagogues who see in 
such measures the defeat of their pet theories. Cer- 
tainly no harm is done to the consumer or to the country 
in teaching the citizen and his children everything there 
is to know about an industry. 

Equally, we believe that un-American principles may 
be so worked into the textbooks and literature used in 
the publie schools that people, the Government and in- 
dustry must constantly be on guard against the under- 
mining influence of such concealed propaganda. It is 
not labeled ; its source may be cleverly hidden, the iden- 
tity of its authors may never be traced. An American 
industry should not be eriticized for its’ legitimate ef- 
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forts to insure its own welfare and the welfare of the 
country in the manner heretofore described. 

While publie attention at the present time is focused 
upon the power industry, that industry is not alone in 
its effort to meet the insidious attacks upon private 
ownership and operation of natural resources. 


W ithdrawing MPHATIC protest was 
Mineral Lands made by the meeting of 

the Western Division of the 
American Mining Congress against the withdrawing of 
lands from entry by mineral location in order to pre- 
serve them for recreational purposes, until the proposed 
lands have been classified for mineral possibilities by a 
competent governmental agency. They also went on 
record in favor of restoration to mineral entry of any 
withdrawn lands that may subsequently be found to be 
mineral bearing. 

No one objects to the desire of states to protect their 
scenie and beauty spots from needless destruction. But 
with a rapidly increasing population, increased con- 
sumption, and growing demands for all minerals, espe- 
cially the metals, extraordinary care should be taken 
not to remove from the field of either the surface or 
geophysie prospector, any area that has not been thor- 
oughly prospected and explored. 

The discovery of one mine might be of sufficient com- 
mercial importance to outweigh all other considerations 
in the economic and industrial structure of the nation. 
National parks and playgrounds are splendid institu- 
tions if they do not operate to deprive the nation of 
potential mineral or industrial wealth and the people of 
employment that might otherwise become available. 


Boundless R. GEORGE OTIS 
Natural : SMITH, Director of the 
R eccaiees Geological Survey, in an ad- 


dress before the joint meeting 
of the American Mining Con- 
gress and the American Institute of Mining and Metal- 
lurgical Engineers, declared vehemently in favor of 
‘‘eonservation of our natural resourcés,’’ saying ‘‘ opti- 
mism can not add a barrel or a ton to nature’s store of 
indispensable mineral fuels and ores, upon which we are 
making larger and larger inroads each year.’’ 

As ‘‘a nation of boundless natural resources’’ he in- 
sists that we have been prodigal, even wasteful, and 
that we should wake up to the necessity of careful con- 
servation. He did not add that usual bromide, ‘‘to pro- 
vide for the generations yet to come.’’ 

There are two meanings to the word ‘‘conservation.”’ 
One meaning is typified by Mr. Hoover, whose passion 
for the elimination of waste has become an obsession, 
and may well be adhered to by the Government and the 
entire industrial fabrie of the country. The other is 
typified by Gifford Pinchot with his penny-pinching, 
resource-hoarding policy, which is inimical to the 
growth of the country. 

Dr. Smith sounds a warning, tempered by common 
sense. All of us know that there has been waste in 
natural resources; that there is some waste today; that 
the natural inclination of any generation is to gather 
its harvest while it may, without great thought as to the 
next generation. Long ago, our high-grade copper ores 
would have been exhausted, and we might have been a 
copperless nation eventually had it not been for the 
genius of this generation in discovering methods for 
recovery of low-grade copper ores and the development 
of the greatest copper reserves on earth. With an un- 
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wise system of conservation, we should have hoarded our 
early high-grade ores, with the chances being wholly 
against the development of our present great industry. 

It behooves the producer of minerals in this country 
to eliminate waste, to intelligently conserve our re- 
sources, not for the benefit of our great-grandchildren, 
but that the nation itself may attain the highest pos- 
sible development with the resources at hand. The old 
adage of ‘‘ Necessity being the mother of invention”’ is 
not obsolete. Let us preach elimination of waste, intel- 
ligent conservation and complete utilization. 

Dr. Smith said, ‘‘The fact that our country has out- 
placed the world in producing mineral fuels and most 
of the raw minerals carries with it the obvious fact that 
our inereasing speed is bringing us ever nearer the 
finish.’ 

‘*Pinish?’’ Where is there now a scientist or prac- 
tical producing man who will admit that our supply of 
coal, copper, lead, zine, iron or silver is approaching its 
end? Intelligent conservation, of course, but why raise 
the bogey of a mineral-less nation? Should we not 
rather encourage the search for new materials and con- 
tinue the research and experimentation that every day 
is bringing nearer to economic utilization the vast’ de- 
posits of low-grade raw materials that are already 
known? 


Geophysic DVANCE in 
sciences, particularly wit 
Prospecting respect to location of hidden 
ore bodies, promises to become of increasing importance, 
particularly in adjustment of the existing Federal min- 
ing laws. With this in mind, the meeting of the West- 
ern Division of the American Mining Congress, author- 
ized that body to appoint a national committee ‘‘to in- 
vestigate and compile, in so far as possible, facts cover- 
ing the progress made in this science to date.’’ The 
committee is to function immediately, and to submit to 
the Congress at the earliest time possible, a report rec- 
ommending what changes, if any, they consider ad- 
visable in our Federal mining laws to give proper en- 
couragement to the development of this promising 

science. 

It is hoped that this organization will act promptly 
upon the suggestion of its Western Division, and that 
the results of the investigation may be made available 
as speedily as possible. 


Reorganizing OTH political parties are 
Government on record as favoring still 
Departments further efforts to consolidate 


and rearrange government de- 
partments to simplify the con- 
tact channels for those having business in Washington. 
The present administration has done some work along 
this line, but much remains to be done to eliminate the 
multiplicity of bureaus, duplication of work, and to en- 
able anyone to deal with the Government without undue 
loss of time and energy. 

Mr. Hoover, an organizer of proven ability, has sub- 
mitted a plan for such reorganization which seeks to 
establish boards or ,commissions to carry out semi- 
judicial or semi-legislative functions of government, and 
advocates measures to reduce waste and improve the 
service the Government should render its citizens. 

His plan for the creation of boards or commissions, on 
the face of it, looks like creating greater confusion; his 
recommendation to divorcee the judicial and legislative 
funetions of the various departments from the purely 
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administrative has merit, providing he is able to climb 
over the demands of the job-holders and the job-seekers. 
In the past it has been difficult for public officials to 
resist the pressure of political tradition, which has made 
of public offices places of reward for those who helped 
the party in power to victory at the polls. Possibly the 
time has arrived when tradition can be ignored, and 
every governmental department and agency can be made 
to function economically and efficiently. 

The first step in Mr. Hoover’s plan was the transfer 
of the Bureau of Mines and the Patent Office to the 
Department of Commerce. Whether the mining indus- 
try has been satisfied with that transwer is beside the 
point, but it is certain that the mining industry in any 
general reorganization of the departments would insist 
upon greater recognition of its importance in national 
affairs. 

Running the United States Government on a purely 
business plane is a huge task, and so far has proved an 
impossible one. The plan advocated by Mr. Hoover 
perhaps has more merit than any yet advanced, and 
there seems to be a good chance of getting action under 
his direction, if he is returned to Washington in the 
presidential election. 


CCORDING to T. R. Pres- 

ton, president of the 
American Bankers’ Associa- 
tion, ‘‘in the 140 years since the American Constitution 
was written, this Government has enacted more laws 
than all the rest of the civilized world combined since 
the birth of Christ.’’ 
A tremendous volume of criticism has been directed at 
our tendency to legislate both nationally and _ loeally. 
And yet if we have been obsessed with the passion for 
law, who is responsible? We, the people of the United 
States, elect our state legislatures; we elect our Senators 
and our Congressmen. There is not one man among 
them that does not feel that he is reflecting the view- 
point of the majority of his constituents when he votes 
for or against legislative proposals. If we want the so- 
called law orgy stopped, there is no more effective man- 
ner in which to do it than through the ballot box. 
But, as a matter of fact, we are ‘‘wanters.’’ With 
steadily growing acumen we have urged legislation to 
take care of this or that situation until many of us lit- 
erally believe that the enactment of a law will correct 
almost any evil or solve any problem. 
Granting all Mr. Preston has to say, there are many 
factors to be taken into account in considering his state- 
ment. The number of laws necessary in the building up 
of what was at one time an ‘‘experimental republie’’ 
naturally were many; and a nation with such amazing 
and astounding growth in its 140 years of existence 
would require considerable law-passing to protect it and 
its citizens. Rather than marvel at the number of laws 
enacted, we are inclined to congratulate ourselves upon 
the very small percentage of unwise legislation that has 
found its way into the statutes. 
Laws are necessary. They are the stabilizing force 
that has made us great. Laws framed with any degree 
of intelligence make for greater freedom for those who 
respect the rights of their fellow men. We are against 
hasty and unwise legislation, and we have opposed the 
tendency on the part of our legislatures to pass any old 
law, just so it was a law—just to create the illusion of 
doing something constructive. 
Anyone who has attempted to get the cooperation of 
Congress in legislative matters will disagree with Mr. 
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Preston as to the hasty action by that body. Congress 
is conservative, and there are many who will agree with 
the old pun that, ‘‘It takes Congress ten years to en- 
dorse the Lord’s Prayer.’”’ 

If the American Bankers’ Association wishes to rem- 
edy the situation, as they view it, education of the 
masses to do things for themselves is the solution. But 
just so long as the people themselves demand laws, just 
so long will we have our annual supply. 


The PECULATION is rife con- 
Electoral cerning the effect upon the 
Coll Presidential election of the 
failure of Congress since the 


1920 Census to reapportion the 
membership of the House of Representatives in aeccord- 
ance with provisions of the Constitution, held by some 
to be mandatory. Inasmuch as the number of electors 
must be ‘‘equal to the whole number of Senators and 
Representatives to which a state may be entitled in the 
Congress,’’ a reapportionment might have given certain 
states additional Representatives, and thus additional 
electors. Whether any state would have lost Repre- 
sentatives would have depended upon the plan of re- 
apportionment adopted. 

The fear has been expressed by certain writers that 
the November election may be contested. They see 
possibilities of court, congressional, political, or even 
revolutionary action,’’ and set up mathematical ealeula- 
tions to demonstrate that this fear is well founded. But 
we fail to see where there has been a violation of the 
Constitution such as would invalidate an election or 
furnish a basis for legal, political or congressional action 
of any kind. What could the courts do about it? The 
Supreme Court certainly could not hold the election in- 
valid on the sole ground that Congress has failed to act 
on the matter of reapportionment. Congress certainly 
would not act to destroy the result of an election held 
strictly in accordance with means and machinery of its 
own making under a prior reapportionment. Political 
factions could do nothing without the aid of the courts 
or of Congress. And no state would have a valid basis 
for contesting the election since it is within the power 
of Congress to make a reapportionment that would leave 
the representation of such state exactly the same as it is 
at present, and it is not within the power of the courts 
to interfere. 

It is inconceivable that anyone can seriously contem- 
plate such contingencies, even though the elected candi- 
(late’s majority in the electoral college should be but a 
few votes. However close the election results may be, 
there will be no contest because of this question of re- 
apportionment. 


Eternal CENTURY and a quarter 
V isilence ago, the words Eternal 

8 Vigilance is the Price of Lib- 
erty’’ stirred an audience of patriots. And then, as 


now, we may well suppose that there were those who 
smiled and said, ‘‘It is only a rabble; it will never 
amount to anything.’’ Neither pacifist nor alarmists 
represent the alert and vigilant citizen; but to the sober- 
minded, thinking man-of-affairs we call attention to the 
communist campaign, previously referred to in our 
August editorial columns. 

Led by Syndiealist Foster and Ex-Convict Gitlow, the 
Communist Party announces a campaign to ‘‘shatter 
the eapitalist form of government,’’ to ‘‘establish a 
Soviet Government in the United States,’’ and to 
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‘*strike terror into the hearts of Republicans and Demo- 
erats alike.”’ 

That this boast may not be wholly ignored, is evi- 
deneed by the prompt action taken by the National Civie 
Federation and the American Federation of Labor to 
investigate the activities of this group and their sub- 
versive movements among college and university stu- 
dents. The movement has been started by a campaign 
fund of $100,000, to be carried on by fifteen national 
speakers and hundreds of regional orators. The women’s 
division has established clubs, councils of housewives, 
and mothers’ leagues. 


Both Foster and Gitlow announce speaking dates in 
all the large cities of the country. As we stated in our 
editorial of August, the Communist Party polled over 
36,000 votes in fifteen States in 1924. There are always 
certain weak-minded people who fall for blatant dema- 
goguery ; there is always a small number of disgruntled 
would-be politicians; and our. immigration policy until 
recently admitted hordes of European malcontents. All 
of these furnish fuel for such movements, and it will be 
only by eternal vigilance that costly industrial unrest 
may be prevented. ‘‘Behold how great*a matter a little 
fire kindleth.’”’ 


Utah's HE Utah Taxpayer, official 
Taxes organ of the Utah Tax- 
Bedi payers’ Association, in its Sep- 

— tember issue shows how six- 


teen out of twenty-nine coun- 
ties have paved the way for ‘‘good government at less 
cost.’” The majority of the states, counties, school dis- 
triets and principal municipalities have lowered their 
tax levies for 1928-1929. The Utah Taxpayer refers to 
this as ‘‘the finest achievement in public financing since 
statehood. ”’ 


Some years ago the Utah Taxpayers’ Association was 
organized for the purpose of working with state and 
local officials in an effort to promote greater economy 
and efficiency in the administration of governmental af- 
fairs. Its membership embraced every class of tax- 
payers. Through its efforts proposed bond issues and 
public expenditures in every part of the State of Utah 
were subjected to rigid scrutiny, and as the result of the 
cooperation of taxpayers throughout the state, were re- 
stricted to absolute necessities, greater leeway being 
given to good roads and educational facilities than to 
any other kind of project. 


The Utah Taxpayers’ Association has proved the wis- 
dom and efficacy of taxpayers’ organizations in solving 
local tax problems. While the burdens of public debt 
and taxation have been increasing in other states and 
localities these burdens are on the wane in Utah. 
Through efficient organization taxpayers of Utah ap- 
pear to have been able to secure the highest type of 
efficiency in the administration of their state and local 
governments. 


The Utah Taxpayer sums up the situation with this 
comment: ‘‘Utah can point with satisfaction to this 
achievement which is looked upon as one of the finest 
and most substantial in publie business since Utah be- 
came a state. Surely the persistent, intelligent and hon- 
est investigations which for several years have been go- 
ing forward with the several units of this state by the 
taxpayers themselves are bearing wholesome fruit.’’ 
The taxpayers of other states could well afford to follow 
the example and methods of Utah’s taxpayers in under- 
taking to solve state and local problems of taxation. 
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FFICIALS of the Treas- 

ury Department are at 
work on the regulations to be 
promulgated under the 1928 revenue law. Conferences 
have been held with taxpayers for the purpose of ascer- 
taining their views concerning improvements in ad- 
ministrative methods that may be accomplished by 
amendments to the present regulations. Many helpful 
suggestions have been received by the Department and 
officials feel that the new regulations will be a vast im- 
provement over the old. 

However, there are a number of intricate problems 
that have to be solved. One of the most difficult sec- 
tions of the law to deal with is that pertaining to con- 
solidated returns of affiliated corporations. The De- 
partment feels that the new regulations should contain 
a better defined procedure regarding assessment and 
payment of the tax under a consolidated return. 

The recent hearings before the Department on this 
subject showed a wide divergence of opinion between 
representatives of taxpayers as well as between these 
representatives and officials of the Department regard- 
ing the procedure that can be consistently followed. It 
appears that the requirements of the law in the case of 
affiliated corporations make necessary various legal 
steps in many instanees to avoid double taxation of the 
same profit in the purchase and sale of assets of an 
affiliated corporation, depending upon whether the 
stock of such affiliated corporation has been dealt with 
rather than the assets. Procedure should be made so 
clear by the new regulations that the necessity for em- 
ployment of astute counsel to deal with such situations 
should become the exception rather than the rule. 
Double taxation under the income tax law was not in- 
tended by Congress and should not be made possible by 
reason of the failure of the regulations to make pro- 
cedure in respect to all business transactions perfectly 
clear. 

The new regulations should not apply retroactively. 
They should be made effective for the taxable year 1929 
and subsequent years, except where otherwise required 
by law. Procedure under existing regulations is fairly 
well established and understood with respeet to prac- 
tieally all of the classes of taxpayers subject to the in- 
come tax law. Taxpayers generally would prefer to 
have their settlements for 1927 and 1928 made under 
existing regulations, which would give them a year or 
more to familiarize themselves with the regulations 
applicable to the taxable year 1929. 


The New Income 
Tax Regulations 


Successful 
Conventions 


UCCESSFUL conventions 

have far-reaching effects. 
There is no doubt concerning 
the suecess of the convention just concluded by the 
Western Division of the American Mining Congress. 
The attendance was large, and all sessions were attended 
by a majority of the delegates. The papers presented 
were clearly the result of much thought and effort and 
commanded close attention, bringing out much discus- 
sion of value. 

The resolutions adopted show that the matters of 
greatest importance to the Western metal producer in 
maintaining the industry on a satisfactory basis are 
proper and intelligent methods of taxation, the sustain- 
ing of the tariff, stabilization of production, and co- 
operative effort on the part of the Government. The 
deliberations of the meetings showed the earnestness of 
the operator in solving his. problems, and the cohesive 


and cooperative efforts being put forth in behalf of the 
industry. 
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HE general subject 
assigned me is “Re- 
cent Developments in 


Mining in the United States.” 
By recent I shall mean within 
the past 20 or 30 years. Such a 
period includes a great many of 
the changes which are of particu- 
lar interest to the present generation 
of engineers. In my review of devel- 
opments, for the sake of simplicity and 
clarity, I shall deal separately with 
improvements in metal mining, coal 
mining, mechanical and electrical ma- 
chinery for mines, metallurgy, petroleum 
engineering, and safety practices. Un- 
der each of these headings I have set 
down what appear to me to be the out- 
standing changes brought about during 
the past two or three decades. Other 
points will occur to other engineers; I 
do not represent that the following re- 
view is complete; it is only intended to 
be suggestive. 

In general, improvements in mining 
and metallurgical practices have come 
gradually, the changes being effected 
little by little, simultaneously in widely 
scattered places, and through the ex- 
perience and inventive genius of many 
men. These changes have had small be- 
ginnings, and are generally the cumula- 
tive result of many steady and unsensa- 
tional progressions, which still continue. 
What we today might be inclined to con- 
sider the culmination of a series of bet- 
terments in mining is, of course, but an 
instantaneous phase of developments 
which will continue in the future at even 
a more rapid pace than they have in the 
past. We are looking at but a flash of 
a moving picture, with an endless reel 
to come after we finally leave the 
theater. 

Behind all the changes in the mineral 
industry the driving force has been the 
increasing demand of an expanding 
population for more metals and minerals 
with which to advance civilization. More 
people, with an increasing per capita 
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Mining, Mechanical And Elec- 


consumption, together with 
the exhaustion of the richer 
but smaller and more acces- 
sible mineral deposits, have 
required that the engineer ex- 
ploit faster and on a larger 
scale the lower grade but more 
extensive reserves. To do this at 
reasonable cost has taxed his in- 
genuity in every direction. Advanc- 
ing costs of labor, materials, and 
supplies, have necessitated improve- 
ments and refinements in practices, so 
a unit of metal or mineral may be pro- 
duced with less labor and with fewer 
operating supplies. Better coordination 
and direction of work, elimination of 
duplication and other waste, and the 
multiplication of the work done per unit 
of man or other power, are means 
toward this end. In America this is 
all indicated by the so-called “speeding- 
up process,” whereby it appears that 
the average workman in the United 
States now puts out 30 times as much 
as the average man in China, Russia, or 
India, almost 14 times more than the 
native of Italy or Japan, 8 times as much 
as the worker in Poland, more than 3 
times as much as the native of France 
or Australia, 2% times as much as the 
German, nearly two-thirds more than 
the workman of Great Britain, and al- 
most one-half more than the Canadian, 
who is our nearest rival. Here we have 
the apparent anomaly of high wages 
and low costs, and this is important to 
remember in considering our mining in- 
dustry. Bearing this general picture in 
mind, we may now turn to certain more 
concrete considerations. 

In reviewing changes in metal min- 
ing, let us first consider the case of cop- 
per. From 30 years ago until the World 
War the average price of this metal was 
14% cents per pound; during the war 
the average was 24 cents, and since 1919 
it has been 13.6 cents, or less than the 
prewar price. High war prices, coupled 
with urgent requests from the Allied 
Governments, resulted in production 
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being pushed to a maximum, without 
much regard for the physical condition 
of the mines or the maintenance of 
proper ore reserves. The period from 
the beginning of the century to the first 
days of the war had witnessed the start 
and growth of operations at the large, 
low-grade, so-called porphyry properties, 
in which new methods of surface and 
underground mining had been developed. 
In the mines, shrinkage-stope, top-slice, 
and various other caving methods were 
employed. That was a time of steady 
and orderly improvement in mining 
methods. Then came the war and the 
scramble for rapid production, even at 
the cost of proper engineering practices; 
the result was a large copper output, but 
the end of the war, followed by a great 
drop in price of the metal, found higher- 
grade deposits depleted, mines and 
equipment strained or exhausted, wages 
and materials costly; the operator, to 
survive, had to turn at once to lower- 
grade deposits, which he was forced to 
work at decreased cost to meet low 
copper prices; against him were arrayed 
all the unfavorable factors enumerated 
above. Then came rapid readjustments 
and changes in methods, with the result 
that the American copper producer in- 
creased tonnages mined per man-shift, 
reduced costs by decreasing consumption 
of explosives, power, timber, and other 
supplies, and thus weathered the storm. 

The producers of other metals went 
through more or less similar experiences, 
and the remarkable thing about it all is 
the way in which American mining en- 
gineers met increased labor and supply 
costs and low metal prices by ingenious 
methods for decreasing production costs. 

Metal mining in the United States 
might be briefly reviewed by saying that 
the art was born in California in the 
early 1850’s; took a long forward step in 
the 60’s, when extraction from wide rich 
lodes in Virginia City, Nev., necessitated 
square-setting and filling instead of 
irregular timbering; progressed through 
the period when hand-steel miners care- 
fully selected the smaller and higher- 
grade portions of veins, blasted them 
down on rawhides or canvas, carefully 
picked, sorted, and sacked the ore won 
in overhand stopes, waste-filled as in the 
common European method; then came 
machine drills, shrinkage, pillar, and 
similar stoping methods, top-slicing, 
caving, and finally block-caving and 
branch-raise methods as used in some 
of the big mines of today. 

I can summarize what has been ac- 
complished in mining no more forcefully 
than by giving a few illustrations of im- 
proved practice: One copper mine in 
Arizona produced 7% tons of ore per 
man-shift in 1916; 8% tons in 1917; and 
almost 17 tons in 1926, with a dynamite 
consumption of 1/3 of a lb. per ton. 
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Another Arizona copper mine increased 
its per-man-shift production from 4% 
tons in 1923 to 10% tons in 1926. An 
opencut copper mine in Utah produced 
11 tons per manshift in 1911, and by 
1926, working with lower-grade ore, the 
production had been increased to 28% 
tons per man-shift. Only 1/10 of a Ib. 
of explosives per ton was used. The 
average daily ore-output was nearly 
47,000 tons. To meet high labor and 
supply costs, a gold mine in Alaska so 
improved its mining methods that over a 
period of years it has produced 47 tons 
per man-shift, using an average of only 
% of a lb. of explosives per ton of ore. 

These are examples of the best Amer- 
ican engineers have done, but not the 
best they will do. Nowhere else in the 
world have such results been even ap- 
proximated, except at American-oper- 
ated mines in Chile. 

In considering bituminous coal min- 
ing, it should be remembered that under- 
cutting machines, replacing hand-picks, 
were first introduced about 1890, and 
that from 1890 to 1924 the average pro- 
duction per man per day had risen from 
about 2% to over 4% tons. Contempo- 


raneously, the percentage of coal pro-, 


duced by under-cutting has risen from 
nothing to about 70 percent of the total 
coal mined. Other factors enter into this 
increase in each miner’s productivity, but 
it is generally considered that under- 
cutting machines have, in the case of 
bituminous coal, increased the output per 
man-shift by at least 50 percent. Shoot- 
ing off the solid in bituminous mines is 
steadily decreasing and is now restricted 
to about 11 percent of our total produc- 
tion. 

Coal-loading machines are being rapidly 
installed, the quantity loaded having in- 
creased fivefold since 1923. The tonnage 
loaded by machines, however (10,022,000 
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tons in 1926), is still barely 2 percent of 
the total production, and thus, while 
their introduction is an interesting de- 
velopment, and one which may later have 
greater effects than are now apparent, 
their use can hardly yet be classed as an 
important element in coal production. I 
myself installed electrically-driven me- 
chanical conveyors at long-wall faces in 
European coal mines in 1913, but the use 
of such conveyors has come more re- 
cently in this country. 

We have lived to see electricity largely 
supplant steam and compressed air un- 
derground. The mule is disappearing 
from the mines, and the operations 
equipped with electric haulage now pro- 
duce 86 percent of the total output. 
Concrete is coming to be used largely, 
and in the past 25 years has replaced 
other materials for the construction of 
overcasts, stoppings, and mine portals. 
Steel tipples on concrete foundations 
now replace wooden structures on 
masonry footings. Roller bearings on 
mine-car wheels make transport easier, 
and solid-body cars handled by rotary- 
dumping devices are displacing end or 
side-gate cars. The panel system of 
mining, whereby large coal mines are 
opened by independent units, is making 
progress. Thirty years ago a 2,000-ton 
mine was a large producer, whereas to- 
day operations are tending toward a 
larger-unit basis, so that 5,000 to 10,000- 
ton mines are now not uncommon. Coal- 
cleaning is now receiving increased at- 
tention, and many refinements are find- 
ing their way into current bituminous 
coal-mining practice. 

Anthracite coal mining at first sight 
seems to present a less favorable pic- 
ture, for in the same period of 30 years 
the production per man-shift has only 
increased from 1.85 to 2.10 tons; there 
has been steady progress in engineering, 
but the natural conditions have grown 
vastly more difficult. In.the last gen- 
eration the average depth of workings 
has increased 77 percent and the average 
thickness of the beds mined is barely 
half what it once was. The volume of 
water to be handled has greatly in- 
creased, and many collieries have been 
driven from virgin coal to second or even 
third mining. The anthracite engineers 
have increased the percentage of recov- 
ery from as low as 40 percent in 1880 
to a present average of 65 percent. 
These advances have been made possible 
by steady improvements in equipment, 
particularly the general introduction of 
electricity. Natural conditions have 


limited the use of cutting machines to 
about 2 percent of the output, but in 
the adoption of face conveyors the an- 
thracite mines are ahead of the bitu- 
minous. 

Especially significant has been the 
progress in 


anthracite preparation, 
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through increasing size of the breakers 
and the introduction of new methods 
of both wet and dry-cleaning of coal. 
Sales of the small sizes (including pea) 
have been built up from 23 percent of 
the shipments in 1890 to 35 percent in 
1925. 

In regard to general changes in me- 
chanical practices at mines, I have be- 
fore mentioned the increasing use of 
electricity. Electric power is now often 

brought from a distance, and there are 
fewer local fuel-burning plants; the flex- 
ibility of distribution of electric power 
is recognized. Electricity is used from 
the surface to the mine-face in coal min- 
ing, but no successful electrically-oper- 
ated drill has been developed for use in 
metal mines, where rock-drills operated 
by compressed air still prevail. Hand- 
drilling in metal mines has gone out of 
fashion during my time, and the tend- 
ency in air-drills has been toward lighter 
and more powerful one-man drills; the 
heavy two-man drill of 20 years ago is 
now seldom seen. Loading machines fre- 
quently replace hand-shoveling in under- 
ground mines, and electric haulage is be- 
coming more common; underground con- 
veyors and mechanical scrapers are fre- 
quently used. Steam is still used for 
hoisting in most deep metal mines, while 
hoisting by electricity is being more used 
in shallow or medium-depth mines. 
Large-capacity centrifugal pumps, oper- 
“ating against high heads, are replacing 
reciprocating pumps. Huge steam or 
electric shovels have improved open-pit 
metal mining results, and made possible 
many of our large-tonnage operations. 
At one strip-pit in Montana the output 
of coal per man per day is 47 tons, or 
ten times the average in the under- 
ground mines. Even the mine black- 
smith and machine shops have been rev- 
olutionized in the past 30 years; drill- 
steel is now sharpened by machinery, 
and delicate instruments control heat- 
treatments which make old-time temper- 
ing processes appear extremely crude. 
All mechanical equipment is now faster- 
moving than heretofore; higher speeds 
are noted in devices such as steam tur- 
bines, electric motors, turbine air-com- 
pressors, and centrifugal pumps. Oil 
engines for larger installations and gas- 
oline engines for smaller plants are often 
seen at metal mines, replacing old wood- 
fired boilers. The mechanical equipment 
of all classes of mines is becoming more 
complex, and more skilled labor and bet- 
ter technical supervision are required. 

In touching on recent progress in met- 
allurgy, it should be borne in mind that 
mining and metallurgical developments 
are so intimately related that they are 
but component parts of the general 
movement toward improvement in the 
mineral industry. If advance in metal- 


lurgical methods had not been steadily 
maintained, progress in the art of min- 
ing would have been correspondingly 
curtailed. So dependent is our present 
civilization on metals, and so closely is 
our social progress interwoven with met- 
allurgical achievement, that one can 
hardly discuss the advance of the art 
of metallurgy without dealing with the 
broader topic of the advance of mankind. 

Within economic limitations, recent 
developments in ferrous metallurgy tend 
either toward increased quantity or im- 
proved quality. The former is the case 
with the iron blast-furnace, where by 
increasing the size and the mechanical 
perfection of the apparatus, greatly in- 
creased outputs have been attained; the 
same tendency is seen all the way to the 
open-hearth-steel plant. Quality prod- 
ucts, such as new alloys or compounds 
having special properties, are increas- 
ingly in demand and exert industrial 
influences all out of proportion to their 
weight or volume. Iron alloys contain- 
ing tungsten, chromium, molybdenum, 
cobalt, nickel and vanadium have all be- 
come of tremendous industrial impor- 
tance since the beginning of this cen- 
tury; new methods of heat-treatment are 
also noteworthy. 

In the non-ferrous field, various forms 
of water-concentration were in use at 
the beginning of the century. Sluices, 
buddles, jigs, vanners, tables and other 
forms of equipment were in general use 
for concentration or separation of vari- 
ous minerals. Then, less than 20 years 
ago, came flotation, that new magic of 
many variations; today more than three- 
fourths of our non-ferrous ore is treated 
by this method. This single improve- 
ment has made usable such vast ton- 
nages of low-grade or complex deposits 
that an equivalent to a very large in- 
crease in our natural resources has been 
accomplished, and we are assured of 
large supplies of relatively cheap metals 
for a long time to come. 

In the extraction of precious metals 
such as gold and silver, simple concen- 
trating processes gave way to amalga- 
mation, and this method in turn became 
relatively unimportant with the devel- 
opment of the cyanide process, which, 
although first patented in 1887, has been 
largely improved within the past three 
decades, so that modern practice has re- 
sulted in higher extraction at lower cost 
by saving both cyanide and precipitants. 

In the fire-metallurgy of lead, prep- 
aration of the fine portion of the blast- 
furnace charge by sintering; saving of 
volatilized products by baghouse or elec- 
tric precipitator; and better refining 
methods for lead bullion, are outstand- 
ing achievements. 

Zinc metallurgy shows even greater 
advances. The retort, in which all zinc 
was produced until the world war, now 
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has the electrolytic plant as a growing 
rival; in 1926, about 18 percent of the 
total new zinc was produced by the elec- 
trolytic process. The success of electro- 
lytic zinc is due to the success of flota- 
tion in making rich zine concentrates 
from complex ores; to the ease of han- 
dling residual products; and to the con- 
stant demand for processes involving 
less human labor. Improvements of re- 
tort-smelting have been few. More com- 
plete removal of the sulphur from the 
charge by roasting, the use of higher 
temperatures and of alloys to resist 
them, and the employment of sintering 
are typical betterments in retort-practice. 

The reclaiming of various metals that 
have once been used is receiving much 
attention; the necessity for this has been 
generally recognized only of late years. 

Copper metallurgy was probably im- 
proved more by the application of the 
Bessemer process to the treatment of 
copper matte, than by any other single 
change; after this we might list proc- 
esses involving electrolysis. The great 
acid-leaching plants for oxidized ores, 
in which the dissolved copper is pre- 
cipitated electrolytically, come at once 
to mind in considering late developments. 
Ammonia is also being used commer- 
cially as a solvent for copper. 

The use of electricity in metallurgy 
has increased rapidly during the period 
in question; it has been applied to the 
refining of copper, lead, and the precious 
metals, as well as more recently to the 
metallurgy of zinc; the ferro-alloys 
were largely developed in the electric 
furnace, and in past years tin has been 
electrolytically refined. Aluminum is 
almost entirely a product of the electric 
furnace; the alkaline-earth metals and 
their alloys are other examples. 

The last subdivision of the mineral 
industry with which I will deal is the 
production and treatment of petroleum. 
Here one of the outstanding achieve- 
ments is the development of the crack- 
ing process, whereby gasoline and other 
volatile products can be won by cracking 
the heavier oils; this process was not 
used on a large scale until 1913, in which 
year a few thousand gallons were pro- 
duced; _in 1927, over 4% billions of gal- 
lons of gasoline were thus produced, or 
about 30 percent of the gasoline output 
of United States refineries for that year. 
Thus the automobiles are kept running 
without undue destruction of crude oil; 
if only straight distillation had been 
used in 1927, 426 million additional bar- 
rels of crude oil would have been run to 
the stills to produce the gasoline required, 
so this figure of 426 million barrels rep- 
resents the crude oil actually conserved 
last year by the development of the 
cracking process. In this automotive 


age this is indeed a noteworthy better- 
(Continued on page 770.) 
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O ONE enjoys more than I the 
statistical approach, and I like- 
| | wise confess to taking keen pleas- 
ure in translating machine-added totals 
into other figures that have more of a 
human appeal. This pastime is one com- 
mon to many engineers and writers; in- 
deed, here in America, where statistics 
grow to such incomprehensible size, it is 
a favorite indoor sport to devise mathe- 
matical metaphores for expressing plainly 
and forcibly the huge quantity of any 
commodity that may be under discussion. 
In the interest of driving the facts home 
and of clinching the truth after it pene- 
trates the human understanding, we go 
far afield to find tools and methods. We 
attempt to visualize the consumption of 
razor blades by placing the annual 
output hypothetically end to end 
and projecting that procession of 
steel wafers across our broad con- 
tinent or around the globe. Or 
the chewing-gum habit is trans- 
lated into acre-feet of the luscious 
slabs put upon the market in the 
last 12 months. 

In speaking today of the im- 
portance of the mining industry, 

I will resist any temptation to 
emphasize by such metaphors the 
real meaning of our industry’s five 
and a half billion dollars of annual 
output, or by some graphic device to 
compare that figure with the value 
of the contributions of other indus- 
tries to the Nation’s wealth, or to 
contrast the outstanding growth of 
our industry with the less spectacu- 
lar rate of increase of other indus- 
tries, such as agriculture and manu- 
facturing, or even to picture by long 
trains of loaded cars the high percentage 
of the railroads’ burden of freight fur- 
nished by our mines, wells, quarries, and 
smelters. 

Engineering is in essence quantitative, 
and the engineer must deal with exact 
figures when he plans and constructs. 
Engineering truths are not best ex- 
pressed by adjectives, yet my wish today 
is not to attempt a quantitative measure 
of the dominant position of the mineral 
industry of the United States in the 
existing scheme of material things, but 
rather to seek a qualitative appraisal of 
what mining and metallurgical engineers 
are doing to promote and make secure 


* Presented to joint meeting of the Western 
Division, the American Mining Congress, and 
American Institute of Mining and Metallurgical 
Engineers, Los Angeles, Calif., September, 1928. 

* Director, U. S. Geological Survey. 
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our national progress. Statistics help 
when we wish to gage material pros- 
perity, but they fail when we desire to 
determine what share the engineers have 
in adding to the happiness and welfare 
of our people. 

The hunt for the earth’s hidden treas- 
ure and the winning of that treasure 
after it is found is in itself a fascinating 
task, but the national significance of 
that task is that the mines supply the 
raw materials to industry. This is our 
share in the Nation’s business—some- 
thing truly fundamental. The attitude 
of the mining engineer toward his task 
is necessarily inspired by an apprecia- 
tion of the constantly changing and ever- 
expanding demands of civilization for 
raw materials with which to fashion new 
structures, new machines, new tools, 
new masterpieces of art. 


Nor is it enough merely to respond to 
these demands: the mining engineer 
must also realize the approaching limita- 
tions of supply. Optimism can not add 
a barrel or a ton to Nature’s store of 
indispensable mineral fuels and ores, 
upon which we are making larger and 
larger inroads each year. I was glad to 
hear President Kelley, of the Anaconda 
Copper Mining Company, oppose those 
who profess unbounded faith in Nature’s 
continued generosity to America, with 
the plain warning: “To those who state 
that ‘America has just started’ the un- 
controvertible answer is that so far as 
our natural resources are concerned 
America is well on its way.” 


The fact that our country has out- 
paced the world in producing 
mineral fuels and most of the raw 
materials carries with it the ob- 
vious fact that our increasing 
speed is bringing us ever nearer 
the finish. Conservation—by 
which I mean use without waste 
—deserves to be a religion with 
mining engineers, not a religion 
to preach so much as a religion to 
practice. Practical conservation 
in a special sense belongs to the 
mining and metallurgical engi- 

neer. His is the responsibility to 
meet the demands of civilization. 
Dwindling supplies call upon the 
mining geologist to find other de- 
posits, the mining engineer to make 
them available, the metallurgist to 
devise improved methods for higher 
recovery of values and for profitable 
handling of leaner ores—theirs is 
the joint duty to keep up the flow 
of raw materials to industry. 

But efficiency in use as well as in pro- 
duction is an aim that appeals to engi- 
neers who have the vision of future 
needs. Saving coal and oil at our power 
plants serves both present and future 
generations—it means a lowered cost for 
today and an added supply for tomorrow. 
So, too, thrift in the use and reclamation 
of metals is becoming a country-wide 
habit. Fortunately, we are accumulat- 
ing a working capital of the metals, 
which can give service to mankind again 
and again. The several reincarnations 
of copper mined and smelted 50 years 
ago and since then devoted successively 
to the arts of peace and war would make 
a theme worthy of a poet. Even the 
most prosaic man must be aroused to 
enthusiastic admiration when he sees 
the extent to which thrift in the use and 
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reuse of metal is practiced in a great 
plant like that of the Western Electric 
at Chicago. No shred of copper wire or 
particle of oxide is too small to be sal- 
vaged that it may again help to trans- 
mit the human voice across the con- 
tinent. 


The present trend toward greater effi- 
ciency in the winning of the mineral 
commodities which form the stuff that 
civilization feeds on is exhibited in many 
and varied aspects; mechanization in 
coal mining, utilization of gas in oil re- 
covery, cheaper methods in mining large 
bodies of low grade ore, new processes 
in mill and smelter. All these improve- 
ments furnish concrete evidence of tech- 
nical advance for the benefit of man. 
Visit the Northern Pacific’s coal mine at 
Colstrip, where a huge electric shovel 
increases the miners’ productive power 
nearly 20-fold; watch the ever-improved 
mining operation at Bingham Canyon, 
where you will see the economic miracle 
of labor costs going down while wages 
go up; observe the new records being 
made in increased recovery at the huge 
Anaconda smelter; or compare present 
practice in several of the oil fields with 
past practice everywhere. All along the 
line, whether the resulting commodity is 
steel or gasoline, locomotive fuel or cop- 
per rods, better engineering practice is 
rendering a double service to civilization 
by lowering costs and conserving supply. 

In all this advance I see also the 
tendency to place the mining industry 
on a more substantial and more perma- 
nent basis. I observe better working 
conditions in the mine and smelter and 
better living conditions in the mining 
community. Social progress is a logical 
accompaniment of engineering advance. 

At its best, the mining and metallur- 
gical industry is not a merchandising but 
a producing business—not selling but 
creating. And the competitive spirit that 
is back of these engineering advances 
does not originate in the market place. 
The present urge for improved practice, 
whether its fruitage is called efficiency 
or economy, comes rather from profes- 
sional pride and corporate encourage- 
ment. The mergers and combinations of 
neighboring mines into a consolidated 
property furnish the incentive for com- 
prehensive plans for savings in opera- 
tion, and the executive who fails to make 
large use of such opportunities is soon 
outstripped by others who sense the true 
meaning of their part in the Nation’s 
business. 

It is the possession of a clear vision 
of the country’s future and a fixed pur- 
pose to accept his responsibility linked 
with that future that give the mining en- 
gineer a unique opportunity for public 
service. With the facilities put at his 
command by some corporations, whose 
far-sighted executives realize and ac- 
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knowledge the large obligation of big 
business to society, many engineers in 
so-called private employment have power 
to serve the public beyond that afforded 
to the Government scientists or tech- 
nologists. Public service is a state of 
mind rather than a matter of payroll. 


As one of those whose professional 
work has been wholly in Government em- 
ploy, I would like to urge closer coopera- 
tion between Federal engineers and the 
much larger group of engineers who are 
more immediately connected with the 
business of winning the mineral wealth 
of the United States. The principal 
function of the two Federal bureaus con- 
nected with mining is investigative, and 
as such it can be directly contributory 
to the industry’s welfare. 

One small group of Government en- 
gineers, the mining and petroleum en- 
gineers of the Geological Survey’s min- 
eral leasing division, have a definite 
supervisory function, limited, however, 
to the production of mineral fuels and 
fertilizers on public lands leased for pri- 
vate operation. Their specific duty is to 
see that the terms of each lease are car- 
ried out, that the proper royalties are 
collected, and that the public interest is 
served in a broad way. But I like to em- 
phasize the helpful cooperation and ad- 
vice which our engineers are constantly 
giving to the lessees. A Federal en- 
gineer who by his practical knowledge 
assists a private operator to attain a 
greater production at less cost benefits 
not only that operator but the general 
public as well. When he helps to bring 
about safer working conditions for the 
miners he performs genuine service to 
humanity. When by advice against im- 
proper methods he prevents damage to 
the publicly owned deposits of coal, oil, 
or gas, he safeguards not only the public 
in its ownership but also the private op- 
erators in their investments for develop- 
ment. The interests of Government 
owner and private operator are common, 
not antagonistic. 

The shortest definition of engineering 
I know is prosperity insurance. The 
mining engineer’s task in a national 
sense is to provide for both present and 
future—to promote prosperity for today 
and to insure prosperity for tomorrow. 
No one has a larger part to play than 
he in the program of practical conserva- 
tion in which Government and business 
must cooperate. 


SURPLUS MILITARY EXPLO- 
SIVES USED INDUSTRIALLY 


More than 126,000,000 pounds of 
TNT and other surplus military ex- 
plosives accumulated by the Government 
at the close of the World War have been 
used for industrial purposes, states Dr. 
Charles E. Munroe, Chief of the Ex- 
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plosives Division of the Bureau of Mines. 
These explosives have been expended in 
road building, in construction of dams 
and reservoirs, in draining swamps, in 
clearing cut-over lands and for other 
useful purposes which have added ma- 
terially to the wealth of the Nation. 

After the entrance of the United 
States into the World War, the Nation 
set about the production of military ex- 
plosives on a scale never before under- 
taken, and this work continued with such 
acceleration that when the Armistice 
was declared the country was producing 
military explosives in quantities never 
before realized. There is little doubt, 
Dr. Munroe points out, that this devel- 
oped capacity was a material factor in 
ending the war. A consequence, how- 
ever, was the accumulation at various 
points in this country of enormous stocks 
of high explosives and propellents, whose 
safeguarding during storage and trans- 
portation constituted a serious and costly 
obligation, while entailing a menace to 
the communities near which the material 
was stored. 

The Bureau of Mines, which had taken 
an active part in the technical research 
necessary to the production of military 
explosives on a tremendous scale, advo- 
cated the use of these great stocks of 
surplus explosives on governmental and 
industrial peace-time projects, pointing 
out the heavy expense that would be en- 
tailed for either the continued preser- 
vation or the destruction of these ex- 
plosives. This suggestion met with 
much adverse criticism, great stress be- 
ing laid on the fact that military ex- 
plosives, and particularly TNT, never 
had been used industrially and were, 
therefore, unfit for such purposes. The 
Bureau, however, proceeded to demon- 
strate the suitability of these explosives 
for industrial purposes and issued sev- 
eral publications setting forth the re- 
sults it had obtained in practice in the 
field and giving detailed instructions as 
to the best methods of use. The result 
was that this huge store of military 
explosives was diverted into useful 
peace-time purposes. 

Recently the Bureau was informed 
that some’250 tons of this military TNT, 
stored for use near an important Federal 
project, had deteriorated into a danger- 
ous condition and should be destroyed. 
An explosives expert was detailed to in- 
spect this supply. 

The results of the inspection and test- 
ing of the samples showed that the TNT 
was in first-class condition and entirely 
suitable for use as a blasting agent. It 
is gratifying, concludes Dr. Munroe, to 
find that TNT, which has disclosed such 
admirable qualities for use in blasting, 
is proven, from this test of storage for 
upwards of 10 years, to have excellent 
keeping qualities also. 


STRATEGIC 


The Stimulation Of Domestic Production Of 
Strategic Raw Materials Obviously Offers Most 
Satisfactory Solution To Problem Of Prepared- 
ness In National Emergency—A Statement Of 
Information Ascertained In Study Of In- 
dustrial Resources and Possibilities 
Of Strategic Minerals 


HE United 
States is 
unusually well 
blessed in 
its supply of 
raw materials 
and prob- 
ably more self- 
-contained in 
this respect 
than any cther 
country in the 
world. There 
are, however, 
certain raw 
materials 
which must be 
imported in 
whole or part and which are highly es- 
sential for industrial purposes. As 
these materials are also important from 
the standpoint of national defense they 
have been given the name “Strategic 
Raw Materials.” 

Different reasons exist for the insuffi- 
cient domestic supply of strategic raw 
materials. In some cases climate and 
soil are unsuitable and it is impracticable 
to compete with the more favorable con- 
ditions found in other countries. This 
situation exists in materials of a veg- 
etable origin and includes such items as 
rubber, camphor, shellac, coffee, jute, 
quinine, opium, sugar, manila fiber and 
cocoanut shells. In other cases insuffi- 
cient supply may be attributed to eco- 
nomic considerations, as of course it is 
not reasonable to expect industry to be 
willing to pay more for a material of 
domestic production than for one which 
it can obtain at a cheaper price from 
another source. This situation exists in 
the case of many strategic raw mate- 
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rials of mineral origin, the 
most outstanding of which, 
in the United States, are 
manganese, antimony, 
chromium, platinum, tung- 
sten, nitrates, quicksilver, 
nickel and tin. 

Obtaining a _ sufficient 
supply of strategic min- 
erals for military purposes 
in the last war caused considerable con- 
cern and in most cases required the 
special consideration of the War Indus- 
tries Board. The tremendous increase 
in demand for manganese is clearly in- 
dicated by the variation in price from 
$37.50 per ton in 1914 to $400 in June, 
1917. Difficulties in obtaining a suffi- 
cient supply of this material resulted in 
the adoption of methods to encourage 
domestic production. By this means the 
production of high grade ore from 
American mines was increased from 2,- 
600 tons in 1914 to 310,000 tons in 1918. 
The shortage in supply also required 
the extreme measure of compelling the 
steel trade to use 70 percent ore instead 
of the 80 percent standard of parity, thus 
making available a quantity of Ameri- 
can ore of a type which had not been 
previously used. 

Only a small quantity of antimony has 
ever been produced in this country be- 
cause it is cheaper to import it from 
Europe and China. The principal use 
of this material is as an alloy with lead 
for bullet cores and shrapnel balls, and 
about 70 percent of the available sup- 
ply was used in the United States’ mili- 
tary program. A military shortage in 
this material was avoided by curtailing 
the amount made available to the public. 

The principal military demand for 
chromium is as an alloy in steel 
used for armor plate and high 
speed tools, and thousands of tons 
were used for this purpose dur- 
ing the war. It is also used ex- 
tensively in the manufacture of 
chrome brick for steel furnaces 
and as chrome salts for tanning 
leather. Before the war this 
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material was obtained mainly from 
Australia, Caledonia and South 
Africa, but as a result of military 
necessity and governmental assist- 
ance, American industry succeeded 
in producing a sufficient quantity to 
materially decrease the necessary 
imports. 

There is a very limited amount 
of recovered platinum in the world 
and Russia is the chief source of 
supply. This material is an essen- 
tial in the contact process of mak- 
ing concentrated sulphuric and 
nitric acids, as well as for contact 
points of magnetos and as wire in 
thermo-couples. It is also irreplaceable 
in the chemical laboratory. Very strin- 
gent and positive governmental control 
was necessary during the war to prevent 
a shortage of this material. 

Very strict economy was necessary to 
avoid a shortage of tungsten although 
this material was produced in quantity 
in the United States as well as imported. 
Its principal use was in high speed tool 
steel and other steel of special proper- 
ties, and unusually large quantities were 
required in meeting contracts for making 
shells and guns for the Allies. Prac- 
tically the entire output of the United 
States was consumed in direct or in- 
direct war work. 

The world’s supply of nitrate of soda 
comes from deposits in Chile and special 
arrangements were necessary to avoid 
interference with the supply of this 
material which is used for the produc- 
tion of nitric acid, that most indispensa- 
ble substance required for the manufac- 
ture of nitrocellulose powder and high 
explosives. Germany produced nitric 
acid by  nitrogen-fixation processes, 
without which she perhaps, could not 
have carried on the war. America 
started three fixation plants, but none 
of them were completed before the 
armistice. 

Quicksilver, or mercury, was used dur- 
ing the war in the production of the 
chemical salt known as fulminate of 
mercury, the detonating agent in cart- 
ridges, shells and grenades. Increased 
domestic production was insufficient to 
meet military requirements for this 
material, and imports as well as con- 
trol of all supplies by the Government 
were necessary. (Continued on page 760) 
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The TECHNOLOGICAL BRANCH 
of the BUREAU of MINES 


By O. P. Hoop * 


This Branch Now Consists of Seven Divi- 


HE forces that operated to 
a Bureau of 

Mines could be grouped 
under three general heads. First, 
was the interest in conservation, 
accented in President Roosevelt’s 
time, and partly expressed in the 
development of the Technologic 
Branch of the U. S. Geological 
Survey. Second, there was the 
humanitarian interest aroused by a series 
of terrible explosions that directed at- 
tention to the hazards of coal mining. 
Third, was a belief that the mining in- 
dustry should have Government help 
similar to that given to agricultural 
industry. 

While the idea of a general mine serv- 
ice organization would naturally include 
problems of conservation and of safety, 
the historical development of the bureau 
has been such as to accent these two 
factors above all others up to the pres- 
ent time. In the Technologic Branch 
of the Geological Survey the interest in 
conservation focused on the study of the 
fuel resources of the country with spe- 
cial reference to efficient use. There 
was, at the St. Louis and the Jamestown 
Expositions, operating units studying 
fuel problems. This fuels work is per- 
haps the oldest work of the bureau. 
When there was created a Bureau of 
Mines, there was added to this fuels 
work scientific and technologic studies 
of the causes of mine explosions. This 
work soon expanded to include matters 
of more general interest to the mining 
industry. The problems presented to the 
bureau were largely technologic in char- 
acter, requiring for their solution a cer- 
tain amount of scientific investigation. 
The bureau’s staff was built up of tech- 
nical people. 

When the new organic act was drawn 
in 1910, the conception of a bureau, au- 
thorized to give service in the widest 
sense to the whole mining industry was 
uppermost. in the mind of Director 
Holmes. 

Operating under this act, the bureau 
continued to accent scientific and tech- 
nologic investigations, and reached into 


* Chief, Technological Branch, United States 
Bureau of Mines. 
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sions, Including the Bureau’s Interest in 
Explosives, Power Production, Petroleum 
and Natural Gas, Metallurgy and Mining, 
Also the Work Concerning Helium Pro- 
duction—This Branch Also Correlates the 
Work of the Eleven Major Experiment 


Stations of the Bureau 


other fields only as money became avail- 
able. Appropriations were made for 
certain types of work, such as “mine 
accidents,” “fuels investigations,” “min- 
eral mining,” etc. This process of evolu- 
tion is still in evidence. At first all of 
the work of the bureau could properly 
be classified as technologic and scientific, 
but with growth it has become necessary 
to divide the work into four general 
branches. Hence we have at the present 
time a Technologic Branch, an Eco- 
nomics Branch, a branch for Health and 
Safety, and an Administrative Branch. 


The Technologic Branch contains much 
of the old bureau activity, with the ex- 
ception of that closely related to health 
and safety. When a problem was started, 
it was assigned to an investigator, who 
became the head of a section, with 
usually a single problem on which he 
could concentrate. He was_ provid 
with one or a few help- 
ers and he reported di- 
rectly to the director. 
In 1911 the interests of 
the bureau had become 
so diversified that this 
simple organization was 
not sufficient. Sections 
dealing with similar 
professional work were 
grouped together, and 
the section heads re- 
ported to a _ division 
chief. For years these 
division chiefs reported 
directly to the director, 
until further complex- 
ity required the group- 
ing of divisions into 
branches, with the divi- 
sion chiefs reporting to 
branch chiefs. 


The Technologic 


Experimental blast furnace of 
the Bureau of Mines—the only 
successful one of its kind 


Branch now consists of seven 
divisions. The bureau’s interests 
in explosives is grouped in one 
division. A mechanical engineer, 
interested in power production 
and in machinery, directs a Me- 
chanical Division interested in 
fuels and mine machinery. 

There is a Division of Experi- 
ment Stations which correlates 
the work at the 11 major stations, 
which are so placed as to best serve the 
mining industry. There is a Division of 
Petroleum and Natural Gas, a Division 
of Metallurgy, and a Mining Division. 
The interests centering about the pro- 
duction of helium for the Army and 
Navy are grouped in the Helium Divi- 
sion, 

The titles of these several divisions 
indicate, in general, the work in which 
they are interested. The least descrip- 
tive is, perhaps, that of the Experiment 
Stations Division. With the develop- 
ment of many scattered experiment sta- 
tions a double system of control has 
grown up. For instance, the Metallurgi- 
cal Division, interested in the metallurgy 
of zinc and lead, may have work in prog- 

ss at the Mississippi Valley Station in 

olla, Mo., and also in connection with 
complex ores at the Intermountain Sta- 
tion at Salt Lake City. 
If stations were always 
monotechnic, they 
might be placed under 
a single division chief, 
but the work is con- 
tinually shifting in ac- 
cent, new problems are 
suggested as the result 
of local experience, sev- 
eral division chiefs may 
be interested in the 
work of any one sta- 
tion, so that a general 
correlating officer, deal- 
ing with all of the ex- 
periment stations as a 
system, has been found 
desirable. 


MECHANICAL DIVISION 


The mechanical engi- 
neer is particularly in- 
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terested in the efficient use of fuel in 
order that he may produce cheap power. 
The machines which use this power are 
also his special charge. The first group- 
ing of sectional unit problems brought 
together the fuel and machinery investi- 
gations in a Mechanical Division. The 
organic act of the bureau made special 
mention of the study of the use of elec- 
tricity in mines, since American mines 
are characterized by an extensive use 
of electricity. 

It was for these reasons that the in- 
vestigation of electrical machinery has 
been specially accented. The aid to the 
industry took the direction of the de- 
velopment of an approval system, de- 
signed to stimulate the manufacturer in 
the production of electrical equipment 
for use underground that would not 
ignite gas or dust if the machine were 
inadvertently brought into an explosive 
mixture. The development in America 
of such safe 
electrical 
equipment has 
taken place en- 


tirely under 
this system. 
As is well 


known, there is 
no compulsion 
of any kind in 
this matter, 
but the manu- 
facturers of 
mining ma- 
chinery have 
heartily coop- 
erated with the 
bureau in the 
development 
and mainte- 
nance of this 
system which is 
relied upon by 
the operator to 
give him the best that the art affords. 
This work has involved research in sev- 
eral directions, such as the ignition of 
an explosive mixture of gas by sparks 
of various kinds, by heated metallic sur- 
faces or glowing filaments such as may 
be exposed in broken electric lamps. A 
long list of approved electrical machin- 
ery is available as a result of this line 
of work. 

A few studies have been made in other 
lines of mining machinery, such as fric- 
tion in mine-car wheels, the use of gaso- 
line locomotives underground, etc., but 
the limited appropriations and the rapid- 
ity with which all other lines of work 
have grown have limited such investi- 
gations. 

The bureau has conducted many in- 
vestigations in the use of fuel. Com- 
bustion engineers were practically un- 
known 20 years ago. The general level 
of knowledge of combustion processes 


Sampling furnace gases from 
a powdered coal furnace 
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has risen greatly in the last 10 
or 15 years, and in this field the 
Bureau of Mines has played a 
part. Perhaps the most con- 
spicuous and effective has been 
the investigation of the combus- 
tion process as it proceeds from 
the surface of the grate up 
through the normal fuel bed 
and the completion of the com- 
bustion process from the sur- 
face of the fuel bed through 
the combustion chamber. 

The development of the tech- 
nique for such investigations 
has brought it into common use, 
in the field as well as in the 
laboratories. These studies 
have helped in the rapid evolu- 
tion of furnace design as ap- 
plied to power plants. These 
sfudies have been able to accel- 
rate the development of the 
powdered coal furnace. Infor- 
mation was difficult to obtain 
regarding the results obtained 
by the use of powdered coal ex- 
cept from sources that had a 
commercial interest in the sale 
of this or that particular piece 
of equipment. Such informa- 
tion is always accepted with 
some hesitancy until accumu- 
lated evidence is overwhelming. 


The bureau was able, in its 
investigations, to authenticate 
certain high-test results ob- 
tained with powdered coal. A 
very rapid increase in the use 
of powdered coal followed the 
publication of these authenti- 
cated tests. The bureau has 
turned its attention to the trans- 
ference of these improved 
methods of investigation and 
practice to other fuel-burning 
arts, such as ceramic kilns, in- 
dustrial furnaces, blast-furnace practice, 
and house-heating equipment. 

The bureau has maintained for many 
years a laboratory for the chemical an- 
alysis of fuels. Most of the commercial 
fuels of the country have been analyzed 
by the bureau and the results published. 
This includes analyses of thousands of 
mine samples of use to the geologist and 
the mine operator. There are also many 
thousand analyses of commercial coal as 
delivered which are used extensively by 
coal purchasers. 

There is being conducted in the Dis- 
trict of Columbia a survey of all the 
fuel-burning equipment of the Govern- 
ment, with an attempt to raise the gen- 
eral efficiency in the use of the fuel. 
This work is similar to the tuning-up 
process which any large industrial con- 
cern applies to its fuel-burning plants 
whenever economy in the use of fuel be- 
comes an essential. Notable savings 


Preventing oil and gas waste 
is an important study of the 
Bureau 
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have been 
made, and 


there is still 
room for much 
improvement. 

Investiga- 
tions have 
lately been 
made concern- 
ing fuel avail- 
able for the 
gas industry 
on the Pacific 
Coast, and an 
investigation 
just completed 
deals with the 
use of propane 
and butane in 
the manufac- 
tured gas in- 
dustry as a 
substitute for the gas oil now in use. 

The bureau is carrying on investiga- 
tions in the clinkering of coal ash; in 
the conditions that refractories must 
stand in boiler furnaces; in the relative 
availability of different kinds of coke for 
use in domestic heating equipment; in 
the rating of low-pressure heating boil- 
ers; on the use of various salts for the 
removal of soot. 

Along with technologic work of this 
kind scientific investigations of a more 
fundamental character are going on un- 
der the more immediate direction of 
A. C. Fieldner. A mere catalogue of 
these investigations will serve to indi- 
cate their trend. A study of the rela- 
tion between combustion and the oxidiza- 
bility of coal; the chemistry of decay in 
relation to peat and coal formation; the 
production of synthetic motor fuel from 
water gas; the constitution of certain 
low-temperature tars; the determination 
of re-activity of coke in air, carbon di- 
oxide and water vapor and at various 
temperatures; a study of the equilibrium 
conditions and the action of catalysts in 
the synthesis of methane and motor fuel 
from water gas; hydrocarbon synthesis 
from water gas; equilibrium conditions 
in the formation of methanol from water 
gas; spontaneous combustion of coal; 
and other similar problems. 


It is on such more or less abstruse 
investigations that applied technology 
rests for its advance in the more effi- 
cient use of natural resources. 


THE PETROLEUM AND NATURAL GAS 
DIVISION 

The Petroleum and Natural Gas Di- 
vision of the Bureau of Mines conducts 
technical studies in the following 
branches of the oil and gas industry; 
drilling and production, transportation 
and storage, refining, petroleum chemis- 
try, natural gas, natural gas gasoline 
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and oil shale. This work is in charge 
of Mr. H. H. Hill. In order to handle 
this work to best advantage the Di- 
vision has established field offices and 
laboratories in or near the oil-producing 
districts, an experiment station being 
maintained at Bartlesville, Okla., and 
field offices at Dallas, Tex., Laramie, 
Wyo., and San Francisco, Calif., and an 
oil-shale laboratory at Boulder, Colo. 
In addition to the funds provided for 
this work by the Federal Government, 
cooperative funds are furnished by the 
States of Oklahoma, Colorado, and Wyo- 
ming and by such organizations as the 
American Petroleum Institute and the 
Natural Gas Association. At present 
the organization, including those paid 
from cooperative funds, consists of 77 
employes, of whom 52 are technical men. 

The bureau’s work has for its purpose 
the elimination of waste in the produc- 
tion and transportation of petroleum 
and natural gas and the more efficient 
utilization of these raw materials in the 
manufacture of finished products. In a 
short paper of this kind it would not be 
possible to discuss all the different stud- 
ies that are being conducted, but a few 
examples will illustrate the type of work 
that is being carried on. 


The early work of the division con- 
sisted to a large extent of calling atten- 
tion to the wastes of oil and gas that 
resulted from the improper drilling of 
wells. Engineers made a study of the 
savings that could be made by the use 
of mud fluid and cement, and experienced 
drillers were employed to demonstrate 
the methods that should be followed in 
controlling high-pressure gas and for 
shutting off water in the wells. This 
work has been expanded to include de- 
tailed engineering studies of a number 
of fields for the purpose of preventing 
the encroachment of water and increas- 
ing the recovery of oil. It is generally 
recognized that water is the oil pro- 
ducer’s worst enemy, for it increases the 
cost of lifting the fluid, may corrode 
tubing and casing, or form emulsions 
with the oil, and finally, if not brought 
under control, will flood the oil sand and 
completely ruin the property. It is im- 
portant, therefore, to prevent the en- 
croachment of water in order to obtain 
the maximum recovery of oil. 

An extended study is now being made 
of the problem of increasing the recov- 
ery of oil by restoring pressure to the 
partially depleted oil sands. The vari- 
ous factors governing the flow of oil and 
gas through the sands are being studied 
and a large number of tests are being 
made to determine the relative efficien- 
cies of air and gas as a means of driv- 
ing the oil to the wells. Since a num- 
ber of authorities are of the opinion that 
not more than an average of 20 per- 


THE MINING CONGRESS JOURNAL 


cent of the oil 
originally con- 
tained in the 
sand is recov- 
ered by present 
methods of flow- 
ing and pump- 
ing, this inves- 
tigation is of 
immense inter- 
est to the oil in- 
dustry. At the 
present time 
there are more 
than 300,000 producing oil wells in the 
country with an average production of 
about 8 barrels a day. Approximately 
half of the oil being produced is com- 
ing from 2 percent of the wells and 
200,000 out of over 300,000 wells pro- 
duce only 125,000 barrels of oil a day, 
an average of 0.6 barrels per well. The 
question of increasing the production of 
these small wells is doubtless the most 
important problem that confronts the 
oil industry. 


The bureau is making a _ thorough 
study of the sulphur compounds that 
are present in crude oil and in refined 
petroleum products. Sulphur is to the 
refiner what water is to the oil producer 
in that it is about the most troublesome 
substance with which he has to deal. 
Sulphur compounds in crude oil cause 
corrosion of refinery equipment, and 
their presence adds to the difficulty of 
producing refined products that meet the 
specifications for color, odor and ab- 
sence of corrosive products. Since the 
crude oils produced from some of the 
most important new fields contain rela- 
tively high percentages of sulphur, the 
problem of determining the constitution 
of the sulphur compounds, their removal 
and possible utilization is becoming of 
increasing importance. 


One of the most important investi- 
gations of the Petroleum Division has 
been a study of the evaporation losses 
of crude oil on the lease, during trans- 
portation, and while stored over long 
periods of time. The first report on this 
problem called attention to the fact that 
the average evaporation loss of Mid- 
Continent crude oil from well to refinery 
amounted to 6.2 percent, which repre- 
sented a total annual loss of about 
500,000,000 gallons for that district. 
Other studies called attention to the 
savings that could be made by the instal- 
lation of gas-tight tanks, and, as a re- 
sult of these investigations, improved 
equipment for reducing evaporation 
losses is in general use today. 

The Petroleum Division has been mak- 
ing laboratory studies of oil shale over 
a period of several years, and, starting 
in 1925, built and operated an experi- 
mental oil-shale plant in order to de- 
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termine the pos- 
sibilities of ex- 
tracting oil 
from oil shale 
on a semi-com- 
mercial scale. 
The retorting 
plant is now 
shut down, due 
to the failure of 
Congress to pro- 
vide funds for 
its operation, 
but refining 
studies of the shale oil produced are be- 
ing continued at the Boulder laboratory. 


ACTIVITIES OF THE HELIUM DIVISION 


The Government’s helium project was 
conceived as a wartime necessity and 
goes back practically to our entrance 
into the World War. Helium had been 
found in natural gas in 1905, and the 
feasibility of using this source of supply 
for lighter-than-air craft in the Nation’s 
defense originated with a member of this 
bureau. The suggestion was taken up 
at once by the Army and Navy, and all 
of the funds for carrying on the various 
helium projects and activities were made 
available from Army and Navy appro- 
priations. Full cooperation was estab- 
lished between the Bureau of Mines and 
the Army and Navy for conducting the 
work. The great majority of the engi- 
neering and the research investigations 
were conducted under the direction of 
the Bureau of Mines. Since helium pro- 
duction presented a pioneer research 
problem, under the urge of speed for 
wartime use, experimental plants, oper- 
ating on several trial systems, were con- 
structed and rushed to completion, under 
the general supervision of the Bureau 
of Mines. These plants produced, all 
told, about 300,000 cubic feet of gas up 
to the signing of the Armistice, when, 
their purpose of furnishing workable 
data upon which a production plant 
might be constructed having been served, 
they passed out of existence, their equip- 
ment being sold or utilized elsewhere in 
the service. Based on the experience 
thus gained, a multiple-unit production 
plant was then constructed under cogni- 
zance of the Navy Department on a 
Government reservation of approxi- 
mately 28 acres, just outside Fort Worth, 
Tex. This plant is known as the U. S. 
Helium Production Plant No. 1, and has 
been producing helium ever since. 

It is this plant that has been furnish- 
ing the helium gas used in the Los An- 
geles, the late Shenandoah, and other 
Government airships and balloons. It 
was thought, however, that the initial 
operating costs and efficiency reached in 
this plant might be materially bettered. 
A special board composed of distin- 
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guished technical men, and known as the 
Board of Helium Engineers, was there- 
fore organized, under the authority of 
the Bureau of Mines, to take under ad- 
visement the problem of low-cost helium 
production, with the result that, step by 
step, founded on exhaustive study and 
careful research investigations carried 
out in the Cryogenic Laboratory of the 
Bureau of Mines, a laboratory-size and 
then a semicommercial-size production 
plant were evolved and built under the 
direction of the bureau’s engineers for 
the purpose of trying out new plans and 
designs. Very gratifying results were 
obtained. The experience gained, sup- 
plemented by later data developed by 
bureau engineers, pointed the way for 
the design of a full-size production plant, 
which had been constructed at the site 
of Production Plant No. 1 and has, for 
some time, been operating on trial runs, 
with very satisfactory results. This unit 
is known as U. S. Helium Production 
Plant No. 2. 


Helium in commercially important 
amounts has been obtained, so far, only 
from certain natural gases, and during 
all the time the already-mentioned ac- 
tivities have been in progress the Bu- 
reau of Mines has maintained a compre- 
hensive survey of the country’s natural 
gases for helium. Over 2,000 samples 
from gas wells located in over 30 States 
have been examined for helium content, 
and records of the results are kept. This 
investigation is still in active progress 
and forms a vitally important part of 
this division’s work, for it is obvious 
that upon the maintenance of an ade- 
quate and constant supply of helium- 
bearing gas, this whole activity depends. 
An entire section of this division is de- 
voted to this work. 

On July 1, 1925, pursuant to the act 
of March 3, 1925, entire responsibility 
for helium production was placed in the 
Bureau of Mines with authorization to 
explore for, produce, and store and care 
for helium and to purify it after use in 
airships; and all production plants were 
transferred to this bureau. This was 
done to head up the helium activities 
under one agency, instead of having 
them scattered among several, with di- 
vided authority and consequent lack of 
efficiency and economy. The Bureau of 
Mines was selected for this purpose, 
since it was the obvious thing to do, this 
bureau having been and still continuing 
to be the prime mover in the helium 
project, and the majority of the work in 
connection with it having been carried 
on under this bureau’s authority. 

An idea of the magnitude of the 
helium project may be gained from a 
brief summary of the activities with 
which the Helium Division is charged, 
as follows: 

A constantly patrolled 10-inch gas- 
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pipe line, approximately 100 miles long, 
extending from the Petrolia gas field, in 
Clay County, Tex.,- to Forth Worth. 
The Bureau of Mines, under contract 
with the Lone Star Gas Co., has the 
first call on the use of the gas from 
this field for helium extraction purposes. 
The average helium content of this gas 
is approximately 0.94 percent. 

A five-unit production plant, Produc- 
tion Plant No. i, occupying about 28 
acres of Government-owned land at Fort 
Worth, Tex., embracing buildings, equip- 
ments, facilities, and adjuncts, such as 
water wells, cooling pond, roads, paving, 
trackage, etc. This plant has processed 
up to more than 5,000,000 cubic feet of 
raw gas per day, producing at one time 
helium at the rate of more than 1,000,000 
cubic feet per month, at an average cost 
of $28 per thousand cubic feet. The 
capacity of the pipe line conveying to 
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it natural, helium-bearing gas for pro- 
cessing, under conditions of gas pressure 
when the line was built, was about 9,000,- 
000 cubic feet per day. The full capac- 
ity of pipe line and plant have not been 
realized by reason of the inadequacy of 
the gas supply from the source in the 
Petrolia gas field. The Linde Air Prod- 
ucts Co. cooperates, under contract, in 
the operation of this plant, the process 
employed being developed by the Linde 
Company. 

A small-size experimental helium 
plant, already spoken of, was installed 
in a part of the building located on the 
above-mentioned acreage. This plant 
was designed by the Board of Helium 
Engineers for a production capacity for 
processing about 600,000 cubic feet of 
raw gas per day, separating 3,000 to 
5,000 cubic feet of helium. This plant, 
placed in stand-by condition, is reserved 
for further experimentation, as required. 

A production plant of one initial unit, 
already referred to as Plant No. 2, now 
constructed, of a different design from 
the Linde plant, estimated to handle 
3,000,000 cubic feet of raw gas per day, 
with a recovery of about 24,000 cubic 
feet of approximately 96 percent helium. 
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The bureau’s engineers have designed 
and superintended the construction of 
three helium purification plants, as fol- 
lows: 

For the Navy, a stationary purifica- 
tion plant at its Lakehurst, N. J., sta- 
tion, for the purification of helium after 
use in airships, whereby it becomes con- 
taminated by air by leakage through 
the fabric of the gas cells. This plant 
was designed to handle 10,000 to 15,000 
cubic feet of helium of 80 percent purity 
per hour, raising it to 98 percent. It 
has been in successful operation since 
it was turned over to the Navy, July 1, 
1924, and, in fact, has played an im- 
portant part in keeping the Navy’s 
dirigibles in the air, especially in view 
of the inadequate supply of helium now 
available, as explained elsewhere. 

The bureau has designed for the 
Army, constructed and officially turned 
over to that service as of July 1, 1927, 
a smaller mobile purification unit of the 
Lakehurst type, mounted on a specially 
designed railroad car, which is now sta- 
tioned at Scott Field, near St. Louis, in 
successful operation. This plant was 
designed to have a capacity of about 
5,000 cubic feet of helium per hour. 

Finally, the bureau has designed and 
is at present engaged in superintend- 
ing the construction of a stationary puri- 
fication plant for the Army, at Scott 
Field, of the same general type as the 
two above, to have an immediate capacity 
of 10,000 cubic feet of impure helium 
per hour and double this by adding an 
additional compressor unit. 

A cryogenic, or low temperature, re- 
search laboratory is established at the 
bureau’s Pittsburgh station, in which 
scientific and engineering problems relat- 
ing to helium production and purifica- 
tion are worked out in theory and ex- 
perimental practice. This laboratory 
has employed, at one time, as high as 
23 men. It is the only laboratory of its 
kind in the world. The value of such 
scientific experimentation is proven by 
the fact that helium, costing before the 
war about $2,500 per cubic foot, is now 
being produced for between 3 and 4 
cents, and, as above set out, it is ex- 
pected to reduce this figure still further. 

A gas analytical laboratory and a field 
force to explore the country’s helium- 
bearing gas resources are in operation 
with headquarters at the Production 
Plant, Fort Worth. Natural gases of 
interest to the Government on account 
of helium possibilities are tested and 
methods for the proper conservation of 
such gases are devised. 

As has been indicated above, the 
source of helium-bearing, natural gas 
from the Petrolia field now supplying 
the production plant at Fort Worth is 
inadequate to furnish sufficient helium 
for Government uses. This was the only 
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field known containing sufficient quanti- 
ties of natural, helium-bearing gas for 
large-scale production when the produc- 
tion plant was built. The field was then 
20 years old, and its resources were 
greatly depleted by usage for commercial 
fuel purposes. The Bureau of Mines 
has, therefore, in connection with its in- 
vestigations relating to helium explora- 
tion and conservation, been conducting 
negotiations for the acquirement of fur- 
ther supplies of raw material from other 
fields. While it is confidently expected 
that these negotiations will soon lead 
to a successful solution of the problem 
of a Government helium supply for at 
least a good while to come, they have 
not yet reached a stage that will per- 
mit of further details being given at this 
time. It may be said, however, that the 
source or sources of supply are located 
in northwestern Texas. 


Too much emphasis can scarcely be 
placed on the importance of helium pro- 
duction. Helium is the only known gas 
light enough for aviation purposes that 
is absolutely noninflammable, thus in- 
suring against fire hazard. in airships, 
which is the greatest danger inherent 
in hydrogen-filled craft; a peril not only 
to the ship but to the valuable lives of 
those on board. Helium is, therefore, of 
transcendent importance in war, of im- 
mense value in peace for aviation pur- 
poses, and research is teaching us that 
it has other applications, the importance 
of “which we are just beginning to 
glimpse. The United States is the only 
country now known to be favored with 
stores of helium of commercial impor- 
tance, but, as has been said, the helium 
is contained in certain natural gases. 
They are in ordinary use for heating 
and lighting, and the helium is therefore 
being wasted in the consumption of these 
gases to an extent of billions of cubic 
feet per year. This loss can never be 
made good; the helium once gone can- 
not be recovered. It therefore behooves 
the Government to speed up in every 
possible way helium exploration, conser- 
vation, and production in the interests 
of national defense and to pave the way 
for commercial production and_ utiliza- 
tion to follow. 


Value of by-products and of coke, in- 
cluding breeze, per ton of coal consumed 
in by-product plants in the United States 
in 1927 was $8.95, compared with $9.17 
in 1926, $8.86 in 1925, and $9.27 in 1924. 
The post-war record was $10.33 in 1923. 
In 1927 an average ton of coal charged 
in by-product ovens yielded 1.388 pounds 
of coke, 8.6 gallons of tar, 22.7 pounds 
of ammonium sulphate, 2.9 gallons of 
light oil, and 11,100 cubic feet of gas, 
according to figures published by the 
United States Bureau of Mines. 
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STRATEGIC RAW MINERALS 
(Continued from page 755) 

Nickel steel is used in armor plate and 
other ordnance material, engine forg- 
ings, shafting, railroad rails, structural 
work, bridges and in many other items 
requiring high physical characteristics. 
It is also the principal element in monel 
metal which has been found to resist 
successfully the corrosive effect of salt 
water, and which is used extensively for 
propellers and propeller shafts of war- 
ships. The war required directly or in- 
directly nearly 90 percent of our nickel 
supply, practically all of which came 
from the International Nickel Company. 

The principal tin ore deposits are in 
the Federated Malay States, although 
large quantities were imported into this 
country, during the war, from Bolivia. 
The chief use for tin is in the manufac- 
ture of tin plate for containers of vari- 
ous kinds, tin being used as a protective 
coating for iron and steel sheet to pre- 
vent rust. Large quantities are also 
used in solder, bearing metals, brass 
and bronze. An inter-allied agreement 
was necessary to provide for the control 
and distribution of tin to meet the re- 
quirements of the war. 

In view of this country’s experience in 
the World War and in accordance with 
the requirements of the National De- 
fense Act, a study is being made of the 
industrial resources and possibilities of 
the country as they relate to war needs, 
with a view to determining the steps to 
be taken to insure preparedness for a 
national emergency. In the case of 
strategic materials, three lines of action 
are available: 

(1) The stimulation of domestic pro- 
duction. 

(2) The accumulation of a war re- 
serve stock. 

(3) The substitution of a domestic 
material available in sufficient quantity. 

If domestic production can in- 
creased sufficiently to meet the demand, 
this method obviously offers the most 
satisfactory solution. Even where the 
raw material is available in this coun- 
try, however, this method is subject to 
good economic judgment and also to 
analysis from the standpoint of the wis- 
dom of exhausting available supplies 
known to exist only in small quantities. 
Clearly, little success could be expected 
of an effort to establish a nickel mining 
industry in the United States, if, in order 
to do this it would be necessary to sell 
nickel at a price much greater than it 
can be obtained from Canadian sources. 
As minerals do not ordinarily deteriorate 
in storage, the accumulation of a war 
reserve stock offers a practicable solu- 
tion, but is open to the objection of the 
cost involved. A sufficient reserve would 
involve the expenditure of a considerable 
sum and should only be resorted to after 
the exhaustion of all other measures. 
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Considerable work has been done in 
attempting to develop substitutes for 
the more important of these strategic 
materials and reasonable success has at- 
tended some of these efforts. For in- 
stance, it has been determined that 
Frary metal, an alloy of barium and cal- 
cium with lead, is a satisfactory substi- 
tute and can be used for replacing anti- 
monial lead for many purposes and thus 
considerably decrease the requirements 
for antimony. Tungsten has been found 
quite satisfactory for replacing platinum 
in electrical contacts. Experimental 
work to date indicates a possibility of 
the substitution of manganese molybde- 
num for tungsten in tool steel and a sim- 
ilar steel possesses value for replacing 
nickel steel in gun forgings. The crit- 
ical situation in nitrates will probably 
be entirely removed in a short time by 
the further improvement and develop- 
ment of the nitrogen fixation process. 
Thought and study is being given to the 
problem of assuring a substitute for tin 
and it is very unlikely that any serious 
embarrassment would be caused in a 
future emergency by a shortage of this 
material. 


The development of suitable substi- 
tutes for strategic minerals is neces- 
sarily a slow and tedious one, in view 
of the nature of the problem and the 
necessity for thorough tests under all 
conditions to which articles manufac- 
tured from the resulting substitutes 
must be submitted. For instance if a 
substitute for tin is under considera- 
tion, it must be determined whether 
food in tinless containers will stand the 
rough usage to which they would be sub- 
jected by shipment through various 
parts of the world and whether food in 
such containers would be as satisfac- 
torily preserved under extreme climatic 
conditions, as in the present tin cans. 

That the subject of strategic ma- 
terials requires continuous study is quite 
evident. For instance, in the last war 
Irish linen was considered quite indis- 
pensable for covering airplane wings. 
Anticipated difficulty in obtaining a 
sufficient supply of flax to meet the ex- 
pected demands for linen, soon indicated 
the necessity for endeavoring to develop 
a substitute material. In the course of 
a very short time the United States was 
successful in developing a cotton fabric 
which was even more efficient for the 
purpose originally served by the linen, 
and the adoption of which resulted in 
eliminating entirely any further concern 
regarding a sufficient supply of linen. 

Continuous study and consideration of 
strategic materials will undoubtedly 


eventually result in the development of 
substitutes for many of them which 
could be used, in time of a national 
emergency at least if they were not en- 
tirely satisfactory for ordinary commer- 
cial purposes. 
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SIXTH ANNUAL MEETING OF WESTERN DIVISION 


By Guy N. BJorce* 


Western Division, American Mining Congress, American 

Institute of Mining Engineers and Mineral Committee of 

California Development Association Hold Joint Meeting— 

Program Presented of Exceptional Interest — Frank M. 
Smith Elected Chairman 


INING men from all of the 
M. Western States gathered in Los 
BS Angeles, September 10-13, for 
the Sixth Annual Meeting of the West- 
ern division of the American Mining 
Congress, which was held jointly with 
the Regional Conference of the Western 
Sections of the American Institute of 
Mining and Metallurgical Engineers and 
the Mining Section of the California 
Development Association. The program 
presented covered economic and legis- 
lative questions affecting.the metal min- 
ing industry and also its technical and 
operating problems. The large attend- 
ance at all of the sessions in spite of 
the numerous and varied counter attrac- 
tions testified to the exceptional interest 
of the program. 

The meeting was called to order by 
Philip Wiseman, governor of the West- 
ern Division of the American Mining 
Congress, who said: 

“It has been the practice of the Amer- 
ican Mining Congress‘to hold four meet- 
ings annually throughout the country. 
It happens that this year Los Angeles 
has been chosen as one of those places. 
And in making this arrangement it was 
possible to have a joint meeting with 
the American Institute of Mining and 
Metallurgical Engineers and the Mining 


Section of the California Development 


Association. 

“The activities of these organizations 
have been devoted very largely to the 
spread of knowledge regarding mining 
and metallurgy, and bringing to the at- 
tention of capital the natural resources 
of the country; also in the standardiza- 
tion of methods of mining and in the 
standardization of machinery. A great 
deal of attention has also been given 
to the question of the conservation of 
what is known as our ‘wasting’ products. 

“Another line of activity has been the 
enactment, or rather, seeking the enact- 
ment of equitable legislation for the 
producing companies. In the last 25 to 
30 years very remarkable progress has 
been made, particularly in mining and 
metallurgy. There is this peculiarity 
about our mining companies in this re- 
spect: That while they are in a sense 
competitive, they are not ‘competitive’ in 
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the ordinary use of the word; conse- 
quently, there has been a very great 
spread of the knowledge which has been 
gained by any particular man or any 
particular company. I think it is a very 
happy thing that such has been the case. 

“It is not unusual for a man, when 
he feels that he has achieved something 
along his particular line of work that 
is a little in advance of what others are 
doing, to feel very well satisfied with 
himself; and he may even go to the 
point where he feels that he has reached 
the pinnacle of achievement, but it has 
been my own observation that when a 
man reaches that state of mind he is 
very apt to be at the point of slipping, 
and if he is not willing to still continue 
to devote his time and attention to his 
problems and find out what other men 
are accomplishing, he will very soon be 
back in the rank and file. 

“Many papers are to be read at this 
meeting. It seems to me that most of 
you will find them to be of great inter- 
est and most profitable. If, however, 
you have reached that point in your work 
where what you are told of here is not 
new to you, we hope that you will at 
least be willing to join in the discussions 
and let others know what you have been 
doing. 

“Tt is, therefore, with a great deal of 
pleasure that I welcome you here in be- 
half of the American Mining Congress, 
the American Institute of Mining and 
Metallurgical Engineers and the Mining 
Section of the California Development 
Association. I hope that you will have 
a very profitable and a very enjoyable 
time.” 

The present state of the mining in- 
dustry was briefly summarized in three- 
minute responses from representatives 
of the Western States. 

A. G. Mackenzie, speaking for Utah, 
paid particular attention to the devel- 
opment of the zinc industry in Utah as 
a result of the application of selective 
flotation. Zinc production from Utah 
has broken past records each year since 
the first commercial plant for the sepa- 
ration of lead and zinc went into op- 
eration. 

J. O. A. Carper, of Colorado, intro- 
duced as the “Dean of the Sow Belly 


Frank M. Smith, Chairman of the 
Board of Governors 


Dinner,” spoke of the initiation of the 
first Sow Belly Dinner in Denver and 
of the progress in the mining industry 
for which that annual gathering has 
been responsible. Following the first of 
these dinners a “prospecting committee” 
was organized and 2,000 maps to aid 
prospectors were distributed. This 
served to stimulate prospecting and, to- 
gether with the development of selective 
flotation, has served to revive mining 
activity in Colorado. The safety and 
profit in mining business when financed 
and directed in a capable business way 
was emphasized. 

J. D. Conover, representing the Tri- 
State district, discussed present activi- 
ties in that district. He said that pre- 
dictions as to the probable short life of 
the Picher area had not been fulfilled 
and that the district would continue 
producing for many years. At present, 
production in the Tri-State district is 
being curtailed because of the low price 
of zinc. He stated that this district 
was the only large lead-zine district that 
is operating below capacity. If other 
districts would follow this lead, increased 
metal prices would soon result. 

G. Chester Brown, of San Francisco, 
emphasized the progress made in the 
development of the commercial mineral 
industry in California. This develop- 
ment has been rapid, particularly in 
southern California. 

W. B. Gohring, representing Arizona, 
spoke of the stability of mining in that 
state. With the large copper producers, 
business is getting to be almost as stable 
as in the manufacturing industry. 


761 


| 
| | 
| 
| 
| 
| 


762 


Frank M. Smith, of Spokane, gave an 
interesting resumé of the progress of 
mining in Idaho. A notable increase in 
the production of lead and zinc has been 
made in spite of the lower prices for 
these metals. The starting up of the 
new zinc plant near Kellogg marks the 
beginning of a new epoch for the Coeur 
d’Alene district, as it supplies a market 
for the so-called “base ores” of the area. 

J. C. Kinnear, of Nevada, said that 
Ely, the main copper camp, is on a 
sound, healthy and prosperous basis. 
Operators in the smaller districts are 
diligently and intelligently prospecting 
and developing, but operations are not as 
large as in the past. Nevada needs new 
discoveries. It needs something to stim- 
ulate and to help those that are now 
operating. 

J. F. Woodbury, of New Mexico, ex- 
pressed the opinion that that State was 
on the eve of rapid and rather extensive 
mineral development. This activity is 
accounted for to some extent by impor- 
tant legislation affecting mining passed 
by the last. legislature. He said this 
was the first time that the State gov- 
ernment had paid any attention to the 
mining industry except to tax it. De- 
velopment in the lead and zinc industry 
has been marked by the opening of four 
mills to treat lead-zinc ores. 

Milnor Roberts, Dean of the Mining 
School of the University of Washington, 
analyzed the metal mining industry of 
Washington. Washington has no large 
single district, but there has been a 
steady increase in the production from 
small mines. 

The keynote of the meeting was given 
in the thoughtful and inspiring address 
on “The Needs of the Western Metal 
Mining Industry,” by Charles W. Mer- 
rill, of San Francisco. This will appear 
in full in the November issue of the 
JOURNAL. 

A. I. M. E. SESSIONS 

The afternoon session on the opening 
day was under the auspices of the 
American Institute of Mining and Metal- 
lurgical Engineers, with Dr. E. P. Ma- 
thewson, of the University of Arizona, 
presiding. 

Martin Van Couvering, Petroleum En- 
gineer of Los Angeles, gave an interest- 
ing discussion of recent attempts at Nat- 
ural Gas Conservation in California. 
Natural gas production resulting from 
petroleum development has greatly ex- 
ceeded possible consumption and immense 
quantities have been wasted. Recently, 
concerted efforts by the producing com- 
panies with the cooperation of the State 
government are showing important re- 
sults in preventing this waste. The 
storage of natural gas in sands below 
ground is a new experiment, and the re- 
sults attained when this stored gas is 
recovered will prove highly interesting. 
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The paper by J. B. Tenny, Geologist, 
Arizona Bureau of Mines on “Why Not 
an Electrolytic Zinc Plant for the South- 
west,” aroused especial interest. Mr. 
Tenny gave a very thorough analysis 
of the problem, and clearly showed the 
opportunity for such a plant to provide 
a market for the growing zinc produc- 
tion of the Southwest. He stated that 
cheap fuel would be one of the control- 
ling factors in selecting the location for 
such a plant. The preceding paper, tell- 
ing of the overproduction and resulting 
waste of natural gas in southern Cali- 
fornia, seemingly presented a solution 
for this problem. 

As C, A. Mitke was unable to be pres- 
ent, F. W. Maclennan, General Mana- 
ger, Miami Copper Company, was called 
on as a “pinch hitter,” and gave an ex- 
ceptionally clear and well-connected im- 
promptu discussion of Block Caving 
methods at the Miami mine. Frank 
Ayers discussed caving methods at 
Morenci and wherein their problem 
differed from that at Miami. 

David Hall, General Engineer, West- 
inghouse Electric and Manufacturing 
Company, Los Angeles, gave an interest- 
ing paper on “High Efficiency Motor 
Generator Sets for Leaching Plants.” 
This was a description of the installa- 
tion at the Inspiration leaching plant 
and of the operating results attained. 

Irving A. Palmer, Professor of Metal- 
lurgy at the Colorado School of Mines, 
presented a discussion of progress in the 
application of “Flotation.” 

A second session under the auspices 
of the American Institute of Mining and 
Metallurgical Engineers, held on Wednes- 
day afternoon, had development of non- 
metallic minerals as its principal theme. 
The session was presided over by Robert 
Linton, General Manager, Pacific Clay 
Products, Los Angeles. 

R. R. Boyd, chairman of the Los An- 
geles section of the American Institute 
of Mining and Metallurgical Engineers, 
in a few well-chosen words welcomed 
the visitors in behalf of that section and 
introduced George Otis Smith, President 
of the Institute, who spoke on “Our 
Share in the Nation’s Business.” He 
painted a graphic picture of the impor- 
tance of the mining industry and the 
part it should play in the business of 
the Nation. 

George J. Young, Associate Editor, 
Engineering and Mining Journal, San 
Francisco, spoke on the “Possibiiities of 
Non-Metallic Mineral Development in the 
Pacific States.” This included an analy- 
sis of the present state of the non- 
metallic industry, the minerals now be- 
ing produced and the districts that yield 
the principal production, with a discus- 
sion of the possibilities for further de- 
velopment. 

Walter W. Bradley, State Mineralo- 
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gist of California, in a papér on the 
“General Occurrence of Non-Metallic 
Minerals Throughout the State of Cali- 
fornia,” gave a comprehensive resumé of 
the occurrence of such minerals in the 
State. He discussed the minerals that 
are now being produced, and stated that 
each of the 58 counties in the State can 
produce at least one of these minerals 
and 1 county can produce all. 

C. W. Davies, Chemist, Bureau of 
Mines at Reno, in a paper on “Some 
Properties of Oil Bleaching Clays,” gave 
a lengthy and detailed discussion of the 
properties of such clays. 

W. F. Dietrich, Associate Professor 
of Mining Engineering at Stanford Uni- 
versity, discussed “Clay Mining Methods 
in California.” He gave a clear descrip- 
tion of methods now employed at the 
clay pits with large and small produc- 
tion, and pointed out opportunities for 
improvements that might to a greater 
extent do away with hand labor. 


DISCUSSION OF OPERATING PROBLEMS 


Two sessions held under the auspices 
of the Western Division of the Mining 
Congress were given over to a discussion 
of “Operating Problems.” The morning 
session on Tuesday, September 11, was 
presided over by Guy N. Bjorge, Con- 
sulting Geologist and Engineer of San 
Francisco and Associate Editor of THE 
MINING CONGRESS JOURNAL. Papers 
were as follows: 

“Underground Mine Ventilation Prob- 
lems at the Copper Queen,” by J. B. 
Pullen, Copper Queen Branch, Phelps 
Dodge Corporation. 

“The Use of Scrapers in Underground 
Loading at the Ruth Mine,” by Chas. F. 
Steinbach, Nevada Mines, Nevada Con- 
solidated Copper Company. 

“Revisions in the Coarse Crushing and 
Tine Crushing Departments of the Hur- 
ley Plant,” by Fred Hodges, Superin- 
tendent of Mills, Chino Mines, Nevada 
Consolidated Copper Company. 

At the morning session on Wednesday, 
September 12, presided over by Frank 
M. Smith, Smelter Director, Bunker Hill 
and Sullivan Mining and Concentrating 
Company, Spokane, the following papers 
were presented: 

“The Supply Department,” by A. J. 
MacLean, General Purchasing Agent, 


‘Utah Copper Company. 


“The Mine Manager’s Cost Control 
Problem,” by T. O. McGrath, General 
Manager, Shattuck Denn Mining Corpo- 
ration. 

“Cooperative Mining Development,” 
by James W. Wade, Assistant General 
Manager, Tintic Standard Mining Com- 
pany. 

“Diesel Engines as a Souce of Power,” 
by H. H. Pratt, Chief Mechanical Engi- 
neer, Phelps Dodge Corporation. 

“The New Central Power Plant of the 
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Commerce Mining and Royalty Com- 
pany,” by George J. Stein, Chief Engi- 
neer. 

“The Preparation and Modification of 
Ore Pulps in Flotation,” by H. S. Mar- 
tin, Metallurgist, Utah Copper Company. 
The same subject was discussed by Ar- 
thur Crowfoot, Mill Superintendent, Mo- 
renci Branch, Phelps Dodge Corporation, 
without any prepared paper. 

Most of the above papers were pub- 
lished in full in the September issue of 
THE MINING CONGRESS JOURNAL. The 
remaining papers will be found in this 
and succeeding issues of the JOURNAL. 
No synopsis of these papers will, there- 
fore, be given here. The discussion of 
these papers yielded much interesting 
and valuable information. Parts of this 
discussion will be given in later issues 
of the JOURNAL. 


CALIFORNIA DEVELOPMENT ASSOCIATION 


The afternoon session on Tuesday, 
September 11, was under the auspices of 
the Mineral Committee of the California 
Development Association. This commit- 
tee was organized to correlate and con- 
solidate the work of the numerous agen- 
cies in the State working for progress 
in the Mining Industry. The work of 
the committee has been divided into four 
branches, each directed by a State chair- 
man. These are as follows: 

Research.—Theodore J. Hoover, Dean, 
School of Engineering, Stanford Uni- 
versity. 

Legislation—William E. Colby, At- 
torney, San Francisco. 

Market Development.—J. M. Hill, Con- 
sulting Engineer, San Francisco. For- 
merly in charge of Division of Mineral 
Resources, U. S. Bureau of Mines, San 
Francisco. 

Publicity. — Frank H. Probert, Dean, 
College of Mining, University of Cali- 
fornia. 

The session was presided over by 
Charles W. Merrill, Metallurgist of San 
Francisco. The program gave an illumi- 
nating picture of the work of the Min- 
eral Committees of the Development As- 
sociation. 

“Mineral Development in Southern 
California” was discussed by Rush T. 
Sill, Consulting Engineer of Los Angeles. 
This was a most comprehensive review 
of mineral development, both metals and 
non-metals, in the southern portion of 
the State. 

A prepared statement on the “Need 
for Federal Control of the High-Grade 
Evil,” by William E. Colby, was read. 
Mr. Colby was unable to be present, 
but the statement which he had prepared 
concisely summed up the difficulties in 
controlling high grading by the States 
and the need for Federal control. 

Walter Stalder, Consulting Petroleum 
Geologist of San Francisco and Vice 
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Chairman of the Mineral Research Com- 
mittee, discussed the “Coordination of 
Agencies in Mineral Research.” He 
pointed out the large number of agencies 
in the State that were working along 
overlapping lines and the results that 
had already been attained by the mineral 
committee in coordinating the work of 
these agencies. 

The announced subject for an address 
by Frank H. Probert, Dean, College of 
Mining, University of California, was 
“National Publicity on the Mining In- 


Leon Starmont, Secretary 


dustry,” but he chose to give it the sub- 
ject “Our Job.” In a masterly way he 
showed that it was “Our Job”—that is, 
the “Job” of the mining profession—to 
make the public fully conversant with 
the part that the mining industry plays 
in every phase of our life. 

The papers presented at the Califor- 
nia Development Session will be pub- 
lished in a later issue of THE MINING 
CONGRESS JOURNAL. 


ECONOMIC AND LEGISLATIVE QUESTIONS 


The concluding session of the meeting 
on Thursday morning, given over to a 
discussion of economic and legislative 
problems of the industry, was presided 
over by Robert E. Tally, General Mana- 
ger, United Verde Copper Company. 
There were no prepared papers for this 
session, and the meeting was open for 
discussion from the floor under the five- 
minute rule. So intense was the inter- 
est that no heed was given to the usual 
time for adjournment. 

George H. Bailey, of the staff of the 
American Mining Congress, gave a re- 
view of the problems of Federal taxa- 
tion of mines. He outlined the present 
situation in regard to depletion as it is 
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now being studied, through the efforts 
of the American Mining Congress, by 
the Congressional joint committee and 
the Bureau of Internal Revenue. 

The problem of State and local tax- 
ation was discussed by T. H. O’Brien, 
General Manager, Inspiration Consoli- 
dated Copper Company; Axel P. Ram- 
stedt, Vice President, Tamorack & Cus- 
ter Consolidated Mining Company; and 
A. G. Mackenzie, Secretary of the Utah 
Chapter of the American Mining Con- 
gress, 

The local tax problem was summarized 
by Mr. O’Brien by saying that his com- 
pany paid 51 percent of the taxes of 
the county. In a local school district 
the company paid 98% percent of the 
school taxes. Yet when an attempt was 
made to question the manner in which 
bids for a new school building were 
offered, the cry immediately went up 
that the mining company was trying to 
dictate policies and run the schools. 

Mr. Vandergrift, Director of Research 
of the California Taxpayers’ Association, 
expressed the opinion that the remedy 
for excessive taxation lay in careful 
analysis of all public expenditures so as 
to get full value out of the tax dollar. 
To this end it is necessary that the tax- 
payer shall know how the money he pays 
in taxes is expended, and this is a mat- 
ter of accurate checking and efficiency 
in administration. 

Dean F. H. Probert made an eloquent 
plea for simplicity in legal language. 
He referred to the income tax law, with 
its ambiguity of phraseology. He said 
in part, “The English language is an 
aeceptable vehicle for the exchange of 
thought. I ask that our legislators see 
to it that our statutes are written in 
that language so as to be understand- 
able to the common people of the 
country.” 

J. F. Callbreath made a clear and 
forceful statement of the Tariff Problem 
as it affects the mining industry. He 
outlined the work of the Mining Con- 
gress with respect to the tariff. He said 
the Mining Congress, as it represents 
the mining industry, demands that raw 
materials be given the same measure of 
protection as manufactured products. 

Robert E. Tally discussed stabilization 
of the mining industry. He defined 
stabilization as a common-sense adjust- 
ment of supply to demand which would 
mean uniformity of production, steady 
operation and continuous employment 
for labor. He said, “Stabilization, as 
we view it, is the adjustment of supply 
to demand at prices that will make the 
industry attractive, not only from the 
standpoint of fair returns on the -in- 
vestment but with sufficient profits in 
addition to allow something for research 
and the search for new properties.” 

Mr. Callbreath outlined the policy of 
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the American Mining Congress with re- 
spect to the so-called “Blue Sky Laws.” 
He said that “the American Mining Con- 
gress fully approves every possible ef- 
fort to prevent fraud and to protect in- 
vestors who are not able to know how 
their investments shall be made, but we 
emphatically insist that it is the privi- 
lege of an American citizen to put his 
money in any enterprise which is a sub- 
stantial gamble at the beginning in order 
that our undeveloped resources may be 
made accessible and be made available 
for the uses of industry.” 

J. O. A. Carper supplemented the re- 
marks of Mr. Callbreath and advocated 
the abolition of blue sky laws. 

The report of the Committee on Reso- 
lutions was presented by Milnor Roberts, 
chairman of that committee. The Com- 
mittee on Resolutions, made up of one 
representative from each State, consisted 
of the following: Arizona, W. V. De 
Camp; California, C. W. Merrill; Colo- 
rado, J. G. Clark; Idaho, Axel P. Ram- 
stedt; Montana, C. R. Berrien; New 
Mexico, J. F. Woodbury; Oregon, A. W. 
Strowger; Utah, Ernest Gayford; Wash- 
ington, Milnor Roberts; Oklahoma, J. D. 
Conover. 

The following resolutions were recom- 
mended for passage by the Resolutions 
Committee and approved by the Con- 
gress. 


. Resolution No. 1 


Whereas, geophysical prospecting 
methods have become of considerable im- 
portance in attempts at discovery and 
location of mineral bodies; and 
Whereas, future advance in the geo- 
physical sciences, particularly with re- 
spect to location of hidden ore bodies 
make it of increasing importance and 
thereby require adjustment of existing 
Federal mining laws: 
Now, THEREFORE BE IT RESOLVED, by 
the Western Division of the American 
Mining Congress, assembled at Los An- 
geles, Calif., September 10 to 13, 1928, 
that a committee be appointed by the 
American Mining Congress to investi- 
gate and compile, in so far as possible, 
facts covering the progress made in this 
science to date, and that this committee 
submit to the American Mining Con- 
gress at the earliest time possible a re- 
port recommending what changes, if any, 
they consider advisable in our Federal 
mining laws to give proper encourage- 
ment to the development of this prom- 
ising science. 


Resolution No. 2 


Whereas, the practice of “high-grad- 
ing” is now prevalent in a number of 
mineral-producing States; and 

Whereas, the operators of gold and 
other mines are being robbed of many 
thousands of dollars annually by “high- 
graders”; and 

Whereas, a proposed Federal “high- 
grade” act has been prepared, and legis- 
lation of this nature is desirable and 
necessary to protect the operators of 
such mines: 
Now, THEREFORE, BE IT RBSOLVED, 
that the Western Division of the Ameri- 


764 THE MINING CONGRESS JOURNAL 


can Mining Congress, assembled at its 
annual convention in the city of Los An- 
geles, on this 13th day of September, 
1928, endorse the principles involved in 
the proposed act, and authorize its offi- 
cials to provide for the introduction of 
an act embodying these principles at the 
next session of Congress, which convenes 
on December 3, 1928. 


Resolution No. 4 


Withdrawal of Public Lands from 
National Forests 


Whereas, following the recent passage 
by Congress of a bill withdrawing lands 
in the Angeles National Forest from 
entry by mineral location, in order to 
preserve them for recreational purposes, 
it is proposed by certain interests or 
groups to ask for similar withdrawals 
in others of the National Forests in Cal- 
ifornia; and 

Whereas, there are potential mineral 
resources in some of these areas: 

Now, THEREFORE, BE IT RESOLVED, 
That the Western Division of the Ameri- 
can Mining Congress go on record as 
being against withdrawals of National 
Forest areas from mineral locations un- 
til the proposed lands have been classi- 
fied for mineral possibilities by a compe- 
tent governmental agency; and 

BE IT FURTHER RESOLVED, That pro- 
vision be made for restoration to mineral 
entry of any withdrawn lands that may 
be subsequently found mineral bearing, 
such as would justify their inclusion as 
mineral land, and having also due re- 
gard for protection of domestic water 
supply and flood control. 


Resolution No. 5 


Whereas, it is of the utmost impor- 
tance that the present prosperity, se- 
curity and welfare of these United 
States be preserved and maintained; and 

Whereas, we face in the coming de- 
cades the keenest of foreign competition, 
together with changes in the employment 
situation within our borders, due to the 
of existing industries; 
an 

Whereas, that nation which maintains 
the best balanced program for the de- 
velopment of new industries will main- 
tain supremacy as regards the welfare 
of its people: 

Now, THEREFORE, BE IT RESOLVED, 
That the Western Division of the Amer- 
ican Mining Congress, assembled at Los 
Angeles, Calif., September 10 to 13, 
1928, urge upon our governmental ad- 
ministrations, State and National, that 
increasing effort and increasing funds 
be devoted: 

(1) To the development of new min- 
eral resources at present hidden; and 

(2) To invention and to the creation 
of new industries for the utilization of 
the raw mineral material so developed. 

To this end we urge that funds be 
allotted in more reasonable proportion 
to the importance of such development 
as compared to our total appropriations 
for industries already developed, and we 
particularly urge increased appropria- 
tion for Federal and State Bureaus of 
Mines and geological surveys and such 
other agencies as foster the development 
of the mining industry. 


Resolution No. 6 


RESOLVED, That the thanks of the Con- 
vention are hereby extended to the Con- 
vention Committees, to the Press, and 
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to the People of Los Angeles, to the 
authors of the many excellent papers 
which have been presented. and particu- 
larly to the Los Angeles Biltmore Hotel 
for the excellent accommodations and 
many courtesies which have been ex- 
tended. 


Resolution No. 3 was as follows: 


This resolution, No. 3, affects pending 
Federal legislation affecting mineral de- 
velopment in California, and has to do 
with withdrawal in connection with pub- 
lic lands and the rights to the minerals 
in them, and on this resolution the com- 
mittee wishes to report, as follows: 

Pending Federal legislation affecting 
mineral development in California, 

Whereas, there has been introduced in 
the National Congress a bill (H. R. 404) 
to repeal that part of the Stock Rais- 
ing Homestead Act, which reserves to 
the Government the coal and other min- 
erals in the land, and also H. R. 353, 
to allow World War Veterans to have 
title to coal and minerals in their stock- 
raising homestead and land entries; and 

Whereas, the areas of public domain 
in the Western States open to mineral 
prospecting are gradually diminishing: 

Now, THEREFORE, BE IT RESOLVED, 
That the American Mining Congress in- 
vestigate and give consideration to the 
above noted bills with a view to protect- 
ing the interests of the prospector and 
permitting utilization of mineral deposits 
that may be found on such lands. 

(This was' tabled because of differences 
of opinion expressed by representatives 
from the different states.) 

On Monday noon the visitors were en- 
tertained at a complimentary luncheon 
at the Hotel Biltmore. Edwin Higgins, 
managing director of the Los Angeles 
Chamber of Mines and Oils, acted as 
toastmaster, and the “victims” respond- 
ing were Rolla King, Philip Wiseman, 
C. W. Merrill, R. R. Boyd, W. W. Brad- 
ley, George Otis Smith, F. H. Probert, 
George A. Packard, H. S. Mackay, E. P. 
Mathewson, Dorsey Lyon, John E. Hodge, 
Caleock Jones, Robert E. Tally, F. W. 
MacLennan, C. W. Knights, John D. 
Joyce, and Mrs. Horace V. Winchell. 

Entertainment for visiting ladies in- 
cluded a motor trip through Los An- 
geles and surrounding communities, with 
luncheon at Madame Helen’s in Holly- 
wood and a reception and tea at the 
home of Mrs. Philip Wiseman. 

At a meeting of the board Frank M. 
Smith, Bunker Hill & Sullivan Mining 
Co., was unanimously elected chairman 
of the Board of Governors, and Leon 
Starmont was elected secretary for the 
year 1929. Spokane, Wash., was se- 
lected for the 1929 meeting. 

The whole convention was a great suc- 
cess. The attendance was large and all 
sessions were well attended in spite of 
the numerous competing attractions. 
The papers presented were clearly the 
result of much thought and effort. They 
commanded close attention and brought 
out much valuable discussion. 
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MANGANESE PRODUCERS’ CONVENTION 


Increased Appropriations by Congress 
Recommended for Studies of Ore and 
Its Treatment—Cooperation of Steel 
Industry and Railroads 


EETING in Washington on 
September 10 and 11, the 
American Manganese Pro- 


ducers’ Association, which was or- 
ganized a year ago, recommended 

the cooperation of Congress, rail- 
roads and the steel industry in develop- 
ing the manganese resources of the coun- 
try in order to make the United States 
independent of foreign sources of this 
mineral, which is essential in the manu- 
facture of steel and other articles and 
for military uses. It was stated that 
railroads would reap an annual freight 
revenue of $5,000,000 from a properly de- 
veloped manganese industry and that 
military authorities would be relieved of 
anxiety over adequate supplies of man- 
ganese. Congress was asked to aid in 
stimulating development of the industry 
through more adequate appropriations 
for studies by Government agencies of 
manganese areas and the production of 
the finished product for military and in- 
dustrial uses. Speakers referred to 
sources of supplies of manganese in 
various sections of the country. 

Following statements by a representa- 
tive of the War Department as to the 
lack in the United States of. adequately 
developed manganese and other essential 
war minerals, the association adopted a 
resolution requesting the Budget Bureau 
and Congress to provide additional funds 
to enable the Geological Survey and Bu- 
reau of Mines to conduct studies as to 
the occurrence, beneficiation, utilization, 
and economics of domestic manganese- 
bearing ores. 

The association reelected J. Carson Ad- 
kerson, consulting engineer of Wood- 
stock, Va., and Washington, D. C., as 
president, together with the following 
other officers: J. H. Cole, Domestic Man- 
ganese Development Company, Anaconda, 
Mont., vice president; A. J. Seligman, 
Butte Copper and Zinc Company, New 
York, treasurer; and H. A. Pumpelly, 
Domestic Manganese Development Com- 
pany, Owego, N. Y., secretary. New di- 
rectors elected were C. D. Hutchens, 
Manganese Ore Company, Watuaga Val- 
ley, Tenn.; Ottomar Stange, of the 
Stange Construction Company, New 
York; W. R. Spencer, Luna Manganese 
Company, Jackson, Mich.; W. J. Staun- 
ton, Cuban American Manganese Cor- 
poration, New York: Herbert Wilson 
Smith, Union Carbide Company, New 
York; R. H. Brown, of the Manhattan 
Electrical Supply Company of New York, 
was elected chairman of the board of 


Mining Practices Recommended. 


directors, and an executive committee 
was named consisting of Messrs. Adker- 
son, Pumpelly, Seligman, and Brown, and 
D. H. McCloskey, of the Brown Manga- 
nese Mining Company, of Staunton, Va. 

The association held two sessions daily 
and also a dinner, at which the toast- 
master was Herbert Wilson Smith, who 
was formerly connected with the Ameri- 
can Mining Congress. The chairmen of 
the convention sessions were mining men, 
including Francis E. Sinn, of the New 
Jersey Zinc Company; Robert Dwyer, of 
the Anaconda Copper Mining Company; 
and Mr. Seligman. 

Mr. Adkerson stated in his annual re- 
port that there are hundreds of millions 
of tons of low-grade manganese ore 
available in Massachusetts, New Jersey, 
Minnesota, Colorado, Montana, Washing- 
ton, California, New Mexico, Arizona, 
Nevada, Arkansas, Alabama, Georgia, 
Tennessee, and Virginia, and referred to 
methods which are being developed to 
treat them. 


COURSE OF THE INDUSTRY 


Tracing the recent course of the man- 
ganese industry, Mr. Adkerson stated 
that it “was born during the World War, 
cast aside as an orphan during the post- 
war period, and was finally adopted and 
redeemed by the manganese producers 
and property owners themselves, and 
with the strong arms of their combined 
support its feet have been planted on a 
firm foundation, and today it takes its 
place as a growing industry among the 
basic industries of the United States.” 

Mr. Adkerson stated that reports of the 
threatened deluge of foreign ores to the 
United States “has been the sword of 
Damocles over the head of the American 
producers and has served to retard de- 
velopment of American deposits until 
American industry had become resigned 
to the belief that there was little, if any, 
manganese in the United States.” He 
called attention to the instability of the 
manganese situation in Russia, referring 
to the fact that American interests have 
withdrawn from that field, their conces- 
sions having been returned to the Rus- 
sian Government. He stated that no de- 


velopments in manganese are being had 
or contemplated in Australia and Africa. 


Invited — 


Citing manganese developments in 
the United States, Mr. Adkerson said 
that operators who are investing 
hundreds of thousands of dollars in 
developing manganese reserves in 
this country “are accomplishing far 
more for preparedness and national se- 
curity than those who cry that we have 
no manganese and can not develop an 
industry at home.” He said there is a 
wide field of opportunity for further im- 
provements in the development of low- 
grade manganese ore reserves in this 
country. 


Progress in developing new methods of 
beneficiating manganese ore was reported 
by Mr. Adkerson. “Foremost among 
these,” he said, “are the roasting of 
Rhodochrosite ores of Montana; the de- 
velopment of the Bradley process, which 
is based on leaching with sulphate of am- 
monia; the work of the Bureau of Mines 
station at the University of Minneapolis 
in manufacturing ferromanganese from 
manganiferous iron ore; the sulphur 
dioxide processes; magnetic separation; 
and sintering manganese ore both to raise 
the metallic manganese content and to 
make the material into a form suitable 
for the steel furnaces,” 

He compared the development of the 
manganese industry to the progress 
which had been made in the copper, zinc, 
and gold mining industries. “Thirty 
years ago the copper industry bemoaned 
the fact that it had but small reserves 
of high-grade copper,” said Mr. Adker- 
son. “Today through the medium of low- 
grade ores the United States leads the 
world in the production of copper. Bet- 
ter mining and metallurgy, combined 
with large-scale operations, have many 
times multiplied our resources of non- 
ferrous metals. Mining companies are 
going back to their old tailing dumps and 
slag piles and are recovering values 
which less than a decade ago were not 
known to exist.” 

Continuing his comparison of other 
lines of n.ining, Mr. Adkerson stated that 
in Alaska gold ores are mined and milled 
for 67 cents a ton. The Utah Copper 
Company mines and mills its ore at a 
cost of 92 cents per ton. In the Wiscon- 
sin zine fields ore containing 1% percent 
zine is being milled at a satisfactory 
profit when the raw ore carries a value 
of only $2 a ton. In the Joplin area of 
southwest Missouri ores are being mined 
when they carry values of from only $2 
to $3 a ton. Ferromanganese is the 
product of the manganese industry which 
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corresponds to ingot copper, slab zinc, or 
pig lead. The average grade of ferro- 
manganese is about 79 cents and its price 
of $105 per ton means that the manga- 
nese content is worth approximately 6 
cents per pound, or practically the same 
price as slab zinc. 

“The manganese industry must take its 
lesson from other lines of mining,” said 
Mr. Adkerson. “It must not accept the 
economics of the iron mining industry. 
Iron ore is worth from $1.50 to $3 per 
ton at the mines. Manganese ore may 
be worth 10 to 20 times as much. In- 
stead of copying iron ore mining practice, 
the manganese industry should turn to 
the zinc industry for inspiration.” 

Mr. Adkerson pointed out that the 
specific gravities of the principal man- 
ganese minerals are almost identical with 
that of the zine blends, while the value 
of the manganese product is almost iden- 
tical with that of zinc metal. Zinc op- 
erators mine and treat at a profit ore 
which runs 1% percent zinc, while the 
manganese industry has been ignoring or 
discarding as tailings material running 
from 10 to 30 percent metallic manga- 
nese. “A ton of manganese ore running 
15 percent manganese contains 336 
pounds of metallic manganese,” he 
added. “If we could recover it all and 
sell it for steel purposes as ferroman- 
ganese it would, at present prices, carry 
a value of $20.16 per ton. Even at the 
price the ferro-alloy makers are paying 
for foreign ore, the potential value of a 
ton of crude manganese ore running 15 
percent metallic manganese would, at the 
mine, be from $5 to $8 per ton. This 
value for crude ore at the mine, when 
it runs only 15 percent metallic manga- 
nese, compares favorably with ores of 
other metals which are being mined at a 
profit when the crude ores carry values 
of only from $2 to $3 per ton. This is 
based on 15 percent metallic manganese 
ore when we have enormous tonnages of 
material running from 25 to 30 percent 
metallic manganese, which means that 
they carry values in manganese metal 
from $33 to $40 per ton.” 


STEEL AND RAILROAD AID 

Mr. Adkerson asked for cooperation of 
the steel industry in developing the man- 
ganese industry. In asking cooperation 
by railroads, through a survey of manga- 
nese resources on their lines and estab- 
lishment of favorable freight rates, Mr. 
Adkerson said development of the indus- 
try would mean a freight revenue of 
$5,000,000 per year. 

Maj. A. H. Hobley, of the War Depart- 
ment, said that while the United States 
is well supplied with some raw materials, 
it has insufficient quantities of manga- 
nese, antimony, chromium, platinum, 
tungsten, nitrates, quicksilver, nickel and 
tin. He stated that the most satisfactory 


method of securing necessary supplies of 
these materials is by domestic produc- 
tion, failing which substitutes must be 
developed. Referring to studies by the 
department of possible supplies of these 
materials in an emergency, Major Hobley 
cited the development of substitutes, such 
as an alloy of barium and calcium with 
lead to replace antimonial lead; tungsten 
to replace platinum in electrical needs; 
manganese molybdenum for tungsten in 
tool steel; and a similar steel for nickel 
steel for gun forgings. 

In outlining types of manganese ore 
deposits in Virginia, Prof. J. S. Grasty, 
of Charlottesville, predicted prosperity 
for the industry. Professor Grasty 
stated that there are two leading types 
of manganese ore deposits in Virginia. 
One deposit had yielded 200,000 tons of 
ore under production by the Carnegie 
Crimora Mining Company. The Hy- 
Grade Manganese Company had devel- 
oped a tonnage of positive ore at the 
Mineral Ridge mine. Professor Grasty 
stated that from one tract of 8 acres on 
the west of the Blue Ridge Mountains 
manganese ore valued at $8,000,000 has 
been produced and sold. He believed that 
thousands of other acres to the northeast 
and southwest would yield manganese. 
Resources were also said to exist 8 miles 
northeast of Waynesboro, Va. Manga- 
nese ore is also found on Red Mountain, 
between Staunton and Lexington. Ore 
resources in the Allegheny Mountains 
were also referred to. The Hy-Grade 
Manganese Company has been producing 
ore averaging 46 percent metallic man- 
ganese and 6 percent metallic iron. “In 
Virginia the tonnage of proven ore is 
large and the. potential ore may prove 
to be vast,” said Professor Grasty. 


IRON ORE RESOURCES 


Dwindling supplies of iron ores in the 
Lake Superior district was referred to by 
L. B. Miller, of Cleveland. He said: 
“Among metallic ores there is a con- 
spicuous example of one that, for the 
present, is being mined in usable condi- 
tion, as it is severed from place; namely, 
iron ore. In Lake Superior and Alabama 
these ores are now being freely used in 
natural state, but while total oxides of 
iron in both districts are enormous, the 
tonnage of high-grade ore is limited, and 
a warning has already been sounded by 
Dr. Hotchkiss, of Michigan, to the effect 
that careful study of methods for benefi- 
ciation of low-grade iron ores in the Lake 
Superior district is not only desirable but 
imperative, in order to provide supplies 
for the not distant future.” 

Mr. Miller stated that manganese is 
not alone in having a shortage of high- 
grade ores, as copper, gold, lead, zinc, 
silver and other metals are obtained from 
low-grade deposits. He stated that Ar- 
kansas contains a moderate tonnage of 
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high grade and an enormous amount of 
low-grade manganese ore, and referred 
to experimental work along this line con- 
ducted by W. G. Rinehart, of Batesville. 
Reference was made by Mr. Miller to 
processes of transforming low-grade ores 
into high-grade types, including the 
roasting process at Butte, Mont.; the 
smelting process at the Minneapolis sta- 
tion of the Bureau of Mines; and the 
leaching process developed by Wilson 
Bradley, of Deerwood, Minn. 

Drs. Oswald Schreiner and J. J. Skin- 
ner, of the Department of Agriculture, 
spoke of the use of manganese in ferti- 
lizer, and T. L. Joseph, of the Bureau of 
Mines, reviewed the work of its Minne- 
apolis station in the treatment of man- 
ganiferous iron ores. 

Reasons why development of the 
American manganese industry should be 
fostered were advanced by A. H. Hubble, 
of the Engineering and Mining Journal of 
New York. 

Reports on manganese production were 
made by delegates from Montana, Geor- 
gia, Minnesota, New Mexico, Tennessee, 
and Washington. 

The manganese industry of Cuba was 
discussed by Armando Roa, acting com- 
mercial attache of the Cuban Embassy. 
He stated that development of the indus- 
try during the war resulted in the invest- 
ment by Americans of $35,000,000 in the 
Cuban mining industry. “The same im- 
petus which this industry had during the 
war could be given in time of peace, for 
this mineral is required for industrial 
purposes in certain chemicals, the steel 
industry, and for dry-cell batteries in the 
electrical industry,” he said. 


RE-TREATMENT OF TAILINGS 


A description of various cyanide meth- 
ods for the retreatment of tailings from 
the famous Comstock Lode, Nevada, are 
given in Serial 2883, recently issued by 
the Bureau of Mines. In the earliest 
days the amalgamation process was ac- 
cepted as the principal method for the 
recovery of the precious metals from the 
Comstock ores. The large tonnage of 
good-grade ore from the Comstock Lode 
attracted the best metallurgical talent 
of the time, and developed there the 
highest skill in the art of amalgamation, 
including the auxiliary chemical prepa- 
ration of the ores and the mechanical 
operation. 

The present study by the Bureau of 
Mines deals with large accumulations 
of the lighter and better grade of tail- 
ings, impounded on the banks of the 
Carson River and which are known as 
“Douglas tailings.” 

Copies of Serial 2883, “The Retreat- 
ment of Comstock Tailings,” by E. S. 
Leaver and J. A. Woolf, may be obtained 
from the United States Bureau of Mines, 
Washington, D. C. 
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PRACTICAL 


METALS 


Guy N. BJORGE 
Editor 


Practical Operating Problems 
of the Metal Mining Industry 


OPERATING MEN’S DEPARTMENT 


The USE of SCRAPERS 
in UNDERGROUND LOADING 
at the RUTH MINE 


LUSHING was first used in the 
See mine of the Nevada Consoli- 

dated Copper Company, at Ruth, 
Nev., in the latter part of 1920. The 
first attempt at slushing was made with 
a road-type scraper, with an I-H single 
drum Ingersoll-Rand tugger mounted on 
a regular machine column. This was 
used in filling square sets with waste and 
would best be described as back-filling 
of the stopes in ore bodies mined by the 
square set method in the Ruth mine. The 
advantage of this single unit was im- 
mediately recognized, as only two men 


*General mine foreman, Nevada Consolidated 
Copper Co., Ruth, Nev. 


Tugger in 
position for 
pulling from 
around head 
frame 


By C. F. STEINBACH* 


Scrapers 
in entry driving economical 
up to 150 ft. Used in tandem 
up to 400 ft. Many oppor- 
tunities for slushing, Slush- 
ing superior to hand scram- 
ming of muck, both for cost 

and versatility. 


were required—one to operate the tugger 
and the other to load, dump, and pull 
back the empty scraper—in comparison 
with eight men with wheelbarrows and 
shovels in the former method of stope 
filling. The success of this improvised 
method created an incentive to eliminate 
the lost time and physical exertion neces- 
sary to pull back the empty scraper. 
With this in view, two I-H Ingersoll-Rand 


Profile of old waste fill produced 
with scraper. From head frame to 
end of pile is about 200 feet 


tuggers were mounted on a single column, 
placed vertically, so that one could be 
used as a pull-back tugger. This ar- 
rangement proved to be a disadvantage 
for two reasons, viz: 
(1) Considerable ground movement 
loosened the set-up; and 
(2) The excessive weight to be 
handled when moving the cumbersome 
unit from place to place by hand as 
necessity required. 

To obviate this, the two tuggers were 
mounted on a wooden base made up of 
two 6x12’s, 5 ft. long and bolted to- 
gether. One of the tuggers was bolted 
directly to the wooden platform, while 
the other was placed on a 12x12 block 


Hoe type 
scraper mov- 
ing waste 
from head 


frame 
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Photograph showing a composite view 
of tugger, 
grizzles, scraper and tugger-man pot 
shown in the diagram below 


SKELETON VIEW OF SUB-SCRAM METHOD 


| behind and above the other, thus per- Fi 
igure 4 


mitting the rope of the one to run over 
the top of the other or first tugger. The 
throttle of one tugger was connected to 
the clutch lever of the other, so that 
when air was applied it would release 
the clutch of the other and permit one 
rope to run free at all times. Heavy iron 
rings were placed on the ends of the 
wooden platform in order to move the 

unit from place to place with the aid of 
a snatch-block and cables with the tug- 

| gers’ own power. This unit was used 
for scraping ore for the first time in the 
square set stopes, replacing considerable 
hand mucking—two men with the unit 
handling more ore than eight men with 
shovels. 

About this time efforts were made to 
find a more suitable scraper to replace 
the road type, with its manual loading 
and dumping. After considerable re- 
search and many trials the hoe-type 
scraper, as shown on the accompanying 
drawing, was developed. This was pat- 
terned after the Lake Superior hoe type, 
which eliminated the man to load and / 
dump it, and this type is still in general / 
use throughout the district. (See Fig- 
ure 1.) 

After observing the gratifying results . 
obtained with the scraper when used ~ 
either in mucking ore or waste filling, S 
four Sullivan Turbinair double-drum ma- N : 
chines were placed in use, followed & N 
shortly thereafter with four Waugh nS YY 
Turbinair machines of the 300 type, and ~~ 
two Ingersoll-Rand 6-H double-drum tug- ¥ 
gers. All of these machines went into Dragline Scraper 


use within six months of the arrival of 


40 Kell 
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the first one, so it is obvious that slush- 
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ing was used in manifold applications. 
Two Ingersoll-Rand 6-HA’s were soon 
added to the complement of tuggers as 
additional and advantageous applications 
were found. Each model was mounted 
on a wooden base made up of three 
6x12’s bolted together, with an iron 
ring in each end for handling. The bases 
were later reinforced with a half-inch 
steel plate on each side to keep the bolts 
holding the tugger from pulling through 
or wearing through the wood, due to the 
great stress and vibration set up when 
pulling. These bases have been stand- 
ardized in the Ruth mine. 

Of the different types of machines 
used, the turbinairs were the fastest, but 
due to their exceedingly high speed, wear 
and tear on them were excessive, causing 
frequent changes and delays, and thus 
offsetting the advantage of high speed. 
For steady and consistent pulling, the 
piston machines performed the most suc- 
cessfully, and satisfactorily withstood the 
abuse inherent to underground conditions. 

Slushing is used in the Ruth wherever 
and whenever its application is at all 
practicable and feasible. In and around 


a big mine the oppor- 
tunities are many. De- 
tails of some of them 
follow. 


Figures 2 and 3 illus- 
trate the schemes used 
in mining small bodies of 
high-grade ore. Square 
sets were placed three 
wide—the center set be- 
ing used as a runway for 
the scraper. Slides were 
placed in the two outside 
sets to transfer the 
broken material to the 
runway, through which it 
was pulled with a 
scraper to the ore pass, 
and from there loaded 
into the mine cars. Fill- 
ing the stopes was very 
successfully accom- 
plished by driving a raise 
to the level above, filling 
it with waste from this 
level, drawing the waste 
at the convenient floor in 
the stope, and distribut- 
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Complete 
snatch-block. Tugger just 
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about 


front of 
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Figures 2 and 3 


unit, 


300 ft. 
cable out 


ing it with scrapers. In 
a thin, flat ore body, 
cross-scraping with one 
or more scrapers is very 
satisfactory. (See Fig- 
ure 3.) In one flat ore 
body not over two floors 
high, and of a large plan 
area, two men with 
scrapers handled a pro- 
duction of 60 tons daily. 

Scrapers are used in 
lieu of cars in driving 
main haulageways away 
from pockets at stations 
and in driving sub-leve! 
drifts from the tops of 
raises. Their application 
is very economical up to 
150 ft. and may be used 
up to 200 ft. In the 
smaller drifts, where the 
timbers are not too 
large, these may be tied 
to the scraper and deliv- 
ered to the face in this 
manner. By the use of 
two scrapers, in tandem 
so to speak, distances up to 400 ft. 
of small drift have been readily han- 
died. In this arrangement the first 
slusher is placed at the ore-pass and 
used up to its economical limit—about 
200 ft. A second slusher is then installed 
on a platform 3 ft. above the bottom of 
the drift, leaving ample room for the 
scraper to slide underneath. A snatch- 
block is placed in the working face and 
one to the rear, so that muck may be 
pulled to within reach of the first 
slusher’s scraper. In this case, the 
miner’s helper operated the second 
slusher. In continuous operation a third 
man is necessary near the second slusher 
to keep the muck from piling up beyond 
the limit of the first slusher’s scraper. 


The mining system at the Ruth com- 
prises a series of branch-raises, with 
finger raises at their tops, driven from 
the haulageways. The tops of the fingers. 
are theoretically situated at the bottom 
of the ore. In places, however, ore is. 
found below the finger tops and, at times, 
extends down nearly to the haulage level. 
Recovery of this ore is done by a method 
known here as “sub-scramming,” illus- 
trated in Figure 4. Small drifts are 
driven at right angles to the haulage- 
way from the pony set, and at the ele- 
vation of the tops of the haulageway 
caps. Chutes are placed between the 
drift sets and the ore over the top of 
the drift caved. Slushing is used both in 
driving the drift and in transferring ore 
from it to the haulageway, where it is 
dumped directly to the cars. A very 
satisfactory ore recovery, both in cost. 
and extraction, has been made in this 
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manner. There follows some data on 
this procedure: 


Average of 22 trains of 10 3%-ton 
cars each. 

Average loading time—1 hr. 3 min. 
per train. 

Number of scraper loads—72 per 
train. 

Average tonnage per scraper load— 
0.48 ton. 

Average distance of loaded scraper 


trip—68 ft. 


In all, two men were employed in this 
process, one operating the motor on the 
haulage level for changing cars and one 
operating the scraper. 

Data on driving sub-scram drifts are 
as follows: 


Size of drift—7 ft. 6 in. x 9 ft. 6 in. 

Average tonnage per 5-ft. round— 
33 tons. 

Average time of 
round—2 hrs. 30 min. 

Average number of scraper loads— 
117. 

Average time per scraper load—1 
min. 17 sec. 

Average distance per scraper trip— 
60 ft. 

Average load per trip—0.28 ton. 


cleaning out 


The crew consists of one miner and 
one helper. These two men do the drill- 
ing, blasting, mucking and timbering in 
the face, and switch the cars in the motor 
drift, as required. 

In driving a haulageway away from 
the shaft pockets, the following data may 
be of interest. (These data apply to 30 
ft. of haulageway): 


Size of drift—10 ft. 6 in. x 10 ft. 

Average distance scraped—48 ft. 

Average time cleaning out round— 
3 hrs. 4 min. 

Average number of scraper loads— 
134, 

Average time per scraper trip—1l 
min. 22 sec. 

Average load per scraper trip—0.36 
ton. 

Crew consists of three men. 


Slushers also have many useful appli- 
cations on the surface, and both electric 
and air-driven machines have been used. 
Figure 5 illustrates a gravel bin for load- 
ing trucks. Gravel is dumped on the 
ground in front of the slide and is in 
turn pulled to the top of the bin by means 
of a scraper mounted there. 

At the Queen, one of the small develop- 
ment shafts, waste is dumped close to 
the head frame through a slide situated 
in it and scraped out to the dump with 
aslusher. (See illustrations.) 

As a matter of interest, the ropes and 
snatch-blocks used are a very important 
and essential part in slushing operations. 
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Many types of snatch-blocks were tried 
out at the Ruth, including one developed 
in the company’s shops, but all gave diffi- 
culty, either by permitting the cable to 
bind between the sheave and the side of 
the block or burning the axle and bear- 
ings. A block with a roller bearing for 
its outstanding feature, and with an over- 
lapping side, was finally secured from 
the Skookum Company of Portland, Oreg. 
Its original cost is considerably higher 
than the ordinary block but it is well 
worth the money, both from a standpoint 
of continuous operation and wear on the 
cables. Three-eighths inch and 5/16-inch 
standard plow steel hoisting cables are 
used. 

In conclusion, it may be stated that 
slushing is a decided improvement over 
the old methods of handling muck, both 
from a standpoint of costs and versa- 
tility. It may be applied to advantage 
in nearly all cases where hand tramming 
would formerly be used, up to the dis- 
tances mentioned and under the condi- 
tions stated. 


RECENT DEVELOPMENTS IN 
MINING INDUSTRY 
(Continued from page 752) 


Another important change is the de- 
velopment of methods for recovering gas- 
oline from natural gas. The first com- 
mercial plants to recover gasoline from 
this source were built about 1910. In 
1911, 7% million gallons of gasoline 
were thus produced, whereas in 1927 this 
had increased to well over 1% billion 
gallons, or 12 percent of the total gaso- 
line production for that year. This ex- 
tremely volatile product is especially val- 
uable for blending with heavier gasoline 
and naphtha for the manufacture of 
motor fuel, thus making usable large 
quantities of the heavier products, which 
could not have been used in automotive 
engines without the addition of this 
lighter ingredient. 

Rotary drilling was first used in 1896, 
in Texas, and this method made possible 
the penetration of caving formations 
which could not have been drilled with 
cable tools, and thus enabled the drillers 
to develop important oil fields on the 
Gulf Coast and in California. Prolific 
deep sands, far below the surface and 
overlain with strata not standing well 
enough for cable-tool equipment, can now 
be reached with the rotary drill. This 
development has thus added largely to 
our supply of crude oil. 

The last improvement in petroleum 
technology I will mention is the develop- 
ment of methods for increasing the re- 
covery from oil-sands. This innovation 
only dated back to 1903, when gas under 
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pressure was forced into an oil well, 
and, after the pressure was released, it 
was found that the productivity of the 
well had been materially increased. As 
a result, older fields in Pennsylvania, 
West Virginia, Ohio, and Oklahoma are 
today being re-pressured with gas or air, 
and marked increases in production are 
thus effected. 

I cannot leave the subject of recent 
progress in the mining industry without 
touching briefly on the safety movement 
which is receiving so much attention 
from thoughtful men. Since the begin- 
ning of this century, permissible ex- 
plosives have come into use in coal mines, 
and today about one-third of our coal is 
produced by them. The recognition of 
the explosibility of coal-dust and the in- 
troduction of rock-dusting in bituminous 
coal mines mark another great stride to- 
ward safety. The introduction of per- 
missible electric equipment is an im- 
portant step in coal mining, although as 
yet only about one-third of our equip- 
ment is of permissible character. The 
wide use of the electric cap-lamp has 
come within our era, and electric blast- 
ing is another important safety feature. 
The use of water on cutter-bars, steel- 
housed ventilating fans, and other de- 
vices, are significant changes. The 
spread of workman’s compensation acts 
has hastened the advance of safety 
measures in both coal and metal mines. 

Within the period under review, safety 
and health conditions in metal mines 
have generally improved. Ventilation 
is given more attention; dust problems 
are dealt with by wet drilling and other 
practices. The use of low-freezing ex- 
plosives is a step in the right direction, 
and the practice of blasting only at the 
end of the shift is a comparatively new 
development. Concrete, cement mixtures 
and structural steel underground have 
increased safety; multiplying the num- 
ber of exits has diminished fatalities; 
better trolley-wire protection and the 
improved use of electricity generally, 
have assisted in bringing about safer 
conditions. 

Many and various as are the subjects 
I have touched upon to indicate progress 
in the mining industry within less than 
one-third of a century, yet the list as I 
have given it is incomplete; however, 
even this rough outline shows the aston- 
ishing changes that have come within 
the professional lives of many of us, and 
it may serve to suggest to the young 
engineers and undergraduates here the 
progress that may be expected in the 
next three decades. No one doubts that 


changes in a given period of time to 
come will be greater and more impor- 
tant that in an equal time that has 
passed. 


| 
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WHY NOT 
an ELECTROLYTIC ZINC PLANT 
in the SOUTHWEST* 


By J. B. TENNEY + 


Development Of Complex Ores In 
Southwestern Part Of Rocky Moun- 
tain States Has Been Retarded By Pro- 
hibitive Distance To Zinc Treatment 
Plants—A Discussion Of The Factors 


chief advantage of the electrolytic 
zine plant is that high extraction of 
these important constituents of the 
ores is made possible. Thereby the 
high zinc penalties made necessary 


retarded by the prohibitive distance 
to the nearest suitable zinc treat- 


N the Southwestern part of the 
[= Mountains the develop- 
ment of complex ores has been 


ment plants. In the northwestern 
and central Rocky Mountains the 
building in the past 10 years of elec- 
trolytic zinc plants at Anaconda, 
Great Falls, Trail, and Burke has tre- 
mendously stimulated the mining and 
exploiting of this common type of ore, 
with attendant greatly increased pro- 
duction of lead, zinc, copper, gold, and 
silver. 

The requirements of selective flota- 
tion allow for the making of high-grade 
lead, copper, and zine concentrates. If 
the zine concentrates could be made free 
from valuable impurities such as lead, 
cooper, gold, and silver, they could be 
economically shipped to mid-western re- 
tort plants designed for this type of 
zine concentrate. Unfortunately, a very 
considerable proportion of the precious 
metal content of the western ores ac- 
companies the zinc blends. Although 
some of this is saved in retort residues, 
the treatment cost is thereby increased 
so materially and the proportion saved 
so smell, that concentrates of ordinary 
grade cannot stand treatment charges 
and freight. 

In weighing the chances of the success 
of a plant requiring the large outlay 
of money necessary for an electrolytic 
zine plant, the amount of ore available 
and the life of the deposits are vital 
considerations. In this article an at- 
tempt will be made to show that there 
are enough important deposits in the 
Southwest, including New Mexico, Ari- 
zona, Southern California, and North- 
western Mexico to assure the success of 
a plant up to a daily capacity of 200 
tons of metallic zinc. There are three 
deposits fully developed and equipped, 
one in New Mexico, one in Arizona, and 
one in Southern California, capable of 
shipping about 215 tons of 50+ percent 
zine concentrates a day. Several other 
deposits are now developing capable of 
shipping at least a like amount, and a 
greater number of others lying idle. In 
the developed properties a long life is 


* Presented to joint meeting, Western Division, 
American Mining Congress and A. I. M. E. 
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Entering Into The Establishing Of 
Plants In This District 


assured, at least 10 years at the pres- 
ent rate of production. Those develop- 
ing and those lying dormant occur for 
the most part either as strong veins cut- 
ting pre-Cambrian country rock of uni- 
form character, or as replacements of 
limestone. The probability of a long 
life is good for either type. With nor- 
mal metal markets, a substantial profit 
could be made for at least 10 years if 
a zinc plant suitable to the type of con- 
centrates yielded by them were built in 
the Southwest. 

In considering the location of an elec- 
trolytic zine plant, the most important 
factor is cheap power. Due to the high 
freight rates into the mountain States, 
and their lack of petroleum and coal 
resources (except in the north of New 
Mexico), any plant built there would 
have to be near an available source of 
water power. A plant central to the 
largest available tonnage would be in 
the mountains of Arizona or New Mex- 
ico. All water power so far developed 
is contracted for, so that a large out- 
lay in water-power development would 
be a necessary adjunct of a plant built 
there. 

A second alternative in location would 
be near Los Angeles, using petroleum or 
natural gas as a source of power. The 
freight on concentrates would be higher 
than to a plant more centrally located, 
but as the concentrates would be high 
grade, and as the zinc produced would 
have to stand the freight either east or 
west to consumers, the tariff on metallic 
zine would not be materially higher, as- 
suming equal power costs, for a plant 
at seaboard than for a centrally located 
one. It is necessary that power cost 
not more than six-tenths of a cent per 
kilowatt-hour to compete with retort 
plants. 

The zine produced by western ores is 
essentially a by-product. For most of 
the deposits it is more important to 
realize on the lead, gold, silver, and 
copper in the ore than on the zinc. The 


at copper and lead smelters in order 

to realize on the full gold and silver 

content, if the zinc is not separated, 

is obviated; and the large loss of the 
gold, silver, copper, and lead is avoided 
if zinc concentrates are made. 


Complex Ore Deposits 
ARIZONA DEPOSITS 


In Arizona there are two types of 
complex ores. In the one the ore is 
made up of mixtures of zinc blende 
(usually blackjack), galena, and pyrite, 
in silicious gangues, with generally high 
gold and silver content. Work done on 
them has shown that from a quarter to 
a half the gold and silver accompanies 
the blende. In the other type the ores 
are mixtures of chalcopyrite, zinc 
blende (blackjack), and pyrite in sili- 
ceous gangues, with lower precious metal 
content. One of the larger of these de- 
posits is now being exhaustively studied. 
Not enough work has been done on them 
to determine with which major constit- 
uent the gold and silver is associated. 

Mohave County.—During the abnor- 
mal zinc market of 1915, 1916, and 1917 
two mines in the Cerbat Mountains north 
of Kingman were extensively developed, 
and made large shipments of zinc con- 
centrates and crude zine ore to mid-west 
retort plants. In these two mines the 
ore occurs as veins cutting pre-Cam- 
brian schists and gneiss. The ore shoots 
are large, and were followed down over 
1,400 feet without change in size or val- 
ues. The minerals are silver- and gold- 
bearing blende and galena. Both prop- 
erties are being reopened, and others in 
the same range are being developed with 
equal promise. During 1915, 1916, and 
1917 the district produced, mostly from 
the two mines, 51,579,166 pounds of zinc. 
Zine was first shipped from one of these 
deposits, the Goleonda Mine, in 1908, and 
this mine produced, during a normal 
zinc market of about 5 cents a pound, 
40,608,754 pounds from 1908 to 1914, 
inclusive. With the advances made since 
1917 in selective flotation, and given an 
electrolytic zinc plant in the Southwest, 
the Cerbat Mountain Mines should pro- 
duce at least what they did in 1915, 1916 
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and 1917, or an average of 17,000,000 
pounds a year, equivalent to about 24 
tons of metallic zine daily. 


Two small customs flotation plants 
were run in 1926 and 1927 during the 
high zinc market of those years, but 
the drop in the market and the high 
freight and heavy treatment charges, to- 
gether with the small payments for high 
precious metal content from _ retort 
plants, forced suspension at the end of 
1927. These plants demonstrated that 
most of the gold and a large proportion 
of the silver content of the ores accom- 
pany the zinc blende. 


Santa Cruz County.—In this county 
in the southeastern part of the State, 
one large deposit, the Montana Mine, 
has been developed and equipped for pro- 
duction. The ore occurs as a large ore 
shoot in a vein cutting diorite. Before 
building a concentrator a year was spent 
developing underground, and by a dia- 
mond drill, and the ore shoot was fol- 
lowed down 1,200 feet on the dip, with 
no diminution in size or values. The ore 
is a mixture of gold- and silver-bearing 
blende, galena, pyrite, and a little chal- 
copyrite. A 300-ton selective flotation 
concentrator is completed, capable of 
turning out 44 tons of 50+ percent zinc 
concentrates daily, equivalent to about 
20 tons of metallic zinc. About half the 
gold and silver accompanies the blende. 


At Washington Camp, in the eastern 
part_of the county, there are large de- 
posits of high-grade complex zinc-copper- 
lead-silver-gold ore occurring as contact 
metamorphic limestone replacements. 
The deposits were extensively mined at 
shallow depths for oxidized copper ore 
in the ’90’s. Later they were acquired 
by the Westinghouse interests. Under 
their management an attempt was made 
to treat the ore by table concentration 
and magnetic separation of the iron from 
the blende. Experiments were conducted 
for many years, and in 1915 large-scale 
production started. Copper and lead 
concentrates were made and zinc tails 
piled up. Some of the zinc tails were 
cleaned and shipped. During 1915, 1916 
and 1917, 3,544,860 pounds of zinc were 
produced. The less zincy parts of the 
deposits were worked, leaving large pil- 
lars and whole ore-bodies of more zincy 
ores untouched. The ore is probably 
amenable to selective flotation, so that, if 
the mines were reopened, a much greater 
production of zinc could be made. The 
ores are high grade and would undoubt- 
edly be worked at a good profit if an elec- 
trolytic zinc plant were built in the South- 
west. No great tonnage of ore is 
blocked out, but a substantial tonnage 
is indicated, as the mineralized area is 
a large one. The deposits have not been 
touched for 10 years except by lessees. 


A number of other complex ore de- 


posits occur in the Patagonia and Santa 
Rita Mountains which have not been 
developed sufficiently to demonstrate 
what tonnage could be expected from 
them. They occur as veins from which 
rich silver-lead ore was mined from the 
oxidized portions in the early days. A 
considerable tonnage would be developed 
if an electrolytic zinc plant were built 
in the Southwest. 


Yavapai County.—In this county, in 
the Bradshaw Mountains, in the central 
part of the State, occur a great number 
of vein deposits from which gold ore was 
mined in the ’90’s and the early years 
of the present century. Most of them 
bottomed at shallow depths in low-grade 
complex ores. Some attempts have been 
made to treat them, notably at Crown 
King, during the early War years, but 
the attempts were not successful, due to 
the unsatisfactory eondition of zinc con- 
centrate disposal. Milling by the Brad- 
shaw Reduction Company on ores from 
the Crown King, Wildflower, Tiger and 
other veins showed that a considerable 
proportion of the gold and silver ac- 
companies the blende. The deposits are 
individually small, but in the aggregate 
would furnish a considerable tonnage of 
zinc concentrates if an electrolytic zinc 
plant were built in the Southwest. The 
veins cut pre-Cambrian schist and gran- 
ite, and would probably continue to in- 
definite depths without change in size 
or tenor. 


A very large deposit of low-grade zinc- 
copper ore is now being carefully studied 
in this county, and may be economically 
worked. If the experiments are success- 
ful, the deposit will produce a very con- 
siderable tonnage of zine concentrates 
for a long period. 


Cochise County.—The only large de- 
posits in this county, which adjoins 
Santa Cruz County on the east, are in 
the Dragoon Mountains. They are con- 
tact metamorphic limestone replace- 
ments of medium-grade ore. In the 
largest deposit at Johnson Camp, a very 
considerable tonnage is blocked out of 
chaleopyrite-blende ore, with low gold 
and silver content. The ore is amenable 
to selective flotation, and a profit could 
be made if an electrolytic zinc plant 
were built in the Southwest. A probable 
life of at least 10 years on a basis of 
10 to 12 tons daily of metallic zinc is 
indicated. 


Pima County.—In the Sierrita Moun- 
tains south of Tucson occur several de- 
posits of complex zinc-copper-lead ore. 
From one of them a considerable reserve 
of ore is reported developed, and during 
1915, 1916 and 1917 a small tonnage of 
oxidized zinc ore was shipped from mine 
dumps and development work. The ore 
blocked out is said to be primary sul- 
phide. The mine is now flooded. 


October, 1928 


Other deposits, one of which is being 
actively developed, show low-grade com- 
plex ore, which might be mined at a 
profit if an electrolytic zinc plant were 
built in the Southwest. 

Pinal County.—Complex ore deposits 
occur in two localities in this county in 
the south-central part of the State. The 
largest developed deposit is in the 
Magma Copper Company mine at Su- 
perior, at the eastern end of the large 
copper oreshoot. About 20,000 tons of 
this type have been developed. None 
has been mined, and a much larger ton- 
nage is probable. The ore is silver-bear- 
ing blende-galena-pyrite ore, amenable 
to selective flotation. It would probably 
be developed and mined if an electrolytic 
zine plant were built in the Southwest. 
Similar ore has been developed at the 
Belmont Mine adjoining the Magma, and 
there are possibilities of developing ore 
of this type at the Black Bess Mine in 
Gila County, to the east of Superior. 
From the Magma and Belmont mines it 
is probable that from 10 to 20 tons daily 
of metallic zinc would be produced if 
an electrolytic zinc plant were built in 
the Southwest. 

In the Vekol Mountains south of Casa 
Grande there has been blocked out at 
the Reward Mine, a small tonnage of 
complex copper-zinc sulphide ore of low 
grade. None has been mined, and the 
mine has been insufficiently developed to 
indicate the probabilities. The ore is 
associated with a large fault and re- 
places limestone beds contiguous to the 
fault. The mineralization is strong and 
the possibilities are good of developing 
a considerable tonnage. 

Miscellaneous. — Other parts of the 
mountain and desert portion of the State 
contain small deposits of complex ores 
on which only superficial work has been 
done. If an electrolytic plant were built, 
it is probable that some of them would 
be developed into small regular pro- 
ducers. 


New Mexico Deposits 


Santa Fe County.—The largest de- 
veloped complex ore deposit in the State, 
the Pecos Mine, is in this county, about 
15 miles east of Santa Fe, in the south- 
ern end of the Sangre de Christo Moun- 
tains. The mine is owned by the Ameri- 
can Metal Company, which has thor- 
oughly equipped it for production. A 
600-ton selective flotation concentrator 
is built, making lead, copper-iron and 
zine concentrates. The ore is a mixture 
of silver- and gold-bearing blende, ga- 
lena, pyrite, and chalcopyrite, replacing 
schistosed diorite. Large reserves are 
developed, and about 4,500 tons of zinc 
concentrates are made per month. These 
concentrates carry a considerable amount 
of gold and silver, and some lead and 
copper. They are now shipped to a re- 
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tort plant in the mid-west. The concen- 
trates run 52 percent zinc, and would 
produce about 70 tons a day of metallic 
zine at an electrolytic plant. 

Grant County.—In this county in the 
southwestern part of the State there are 
two types of zinc-bearing ores. In one 
type the ore consists of blende-pyrite- 
magnetite mixtures, with low gold and 
silver content. These deposits are being 
mined and a considerable quantity of 
blende concentrates made, which are 
shipped to retort plants. It is possible 
that they could not be more economically 
treated at an electrolytic plant than at 
a retort plant. In the other type of 
deposits the ore consists of mixtures of 
blende, galena, pyrite, and chalcopyrite 
with high gold and silver content. One 
of these deposits, the Carlisle Mine, is 
being developed with promise of an even- 
tually large deposit, capable of producing 
a considerable tonnage of zine concen- 
trates of the western type. 


In this county, and in other parts of 
the State, in the southwestern mountain 
area, occur a number of complex ore de- 
posits with very little work done on 
them. Some of them would undoubtedly 
be developed with the stimulation of an 
electrolytic zinc plant in the Southwest. 


SoUTHERN CALIFORNIA DEPOSITS 


The only producing complex ore de- 
posits in southern California are the 
Catalina Island mines, operated by Wm. 
Wrigley, Jr. The ores are concentrated 
at a 130-ton selective flotation mill at 
White’s Landing. Fifteen tons of 45 
percent zinc concentrates are made a 
day and shipped to Belgium. This prod- 
uct contains 3.2 percent lead and 3.5 
ounces of silver, and is an ideal product 
for an electrolytic zine plant. 

Several other localities contain partly 
developed complex ore deposits, now idle 
or being developed. The more important 
of them are the following: 


The Big Buzzard Mine in El Dorado 
County, in the Sierra Nevadas, in which 
a vein 7 feet to 15 feet wide has been 
partly opened up, showing sulphide ores 
running 17 percent zinc, 2.65 percent 
copper, and $5 to $14 in gold. The prop- 
erty is now idle. 

In Mono County, also in the Sierra 
Nevadas, two limestone replacement de- 
posits, the Cooney Zinc Mine and the 
Lemont Group, have been partly devel- 
oped and a large tonnage is indicated. 
In the first the ore is said to run 15 
percent zinc, 10 percent lead, and from 
4 to 6 ounces of silver. In the second, 
higher grade but smaller bodies of ore 
are indicated, which contain 20 percent 
lead, 14 percent zinc, and 4 ounces of 
silver. Both properties would be devel- 
oped if a market were available for zinc 
blend concentrates. 
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In Orange County, south of Los An- 
geles, the Blue Light Mine is being 
worked intermittently on a vein 4 feet 
wide, of material averaging about 0.06 
ounces of gold, 25 ounces of silver, 4 
percent lead, and 13 percent zinc. The 
property would probably produce regu- 
larly if a favorable market were found 
for zinc blende concentrates. 


NORTHWESTERN MExXiIco DEPOSITS 


In the State of Sonora, south of Ari- 
zona, there are two large complex ore 
deposits partly developed. One of them 
is now being diamond-drilled. 

Gachi Mine.—This property is 45 miles 
south of Cananea, 4% miles off the Ca- 
nanea-Arispe road. There are 400,000 
tons already partly blocked out, and sev- 
eral million tons probable. The ore oc- 
curs as large replacement bodies in lime- 
stone, and consists of massive galena, 
blende, and pyrite, running about 20 
percent lead, 20 percent zinc, 4 ounces 
of silver, and $1 in gold. With modern 
selective flotation, high-grade concen- 
trates could undoubtedly be made. The 
property could supply a 500-ton concen- 
trator, which would yield 80 tons of 
50+ percent zinc concentrates a day. 
The property is now being drilled. 

Monstro de Plomo Mine.—This mine 
is 55 miles south of Nacozari and 12 
miles southwest of Moctezuma. The ore 
occurs here also as limestone replace- 
ments. The occurrence is remarkably 
regular, the ore beds being from 6 to 8 
feet thick, composed of massive sulphide 
ore, assaying about 20 percent lead, 15 
percent zinc, 1.5 ounces of silver, and 
20 cents in gold. The property has pos- 
sibilities of upwards of half a million 
tons of ore. It could supply a 300-ton 
concentrator, which would produce about 
30 tons a day of 50+ percent zinc con- 
centrates. 

Noche Bueno Mine.—This is a rela- 
tively small mine south of Nogales, 
which is operated intermittently with a 
50-ton selective flotation concentrator. 
The zinc tails are now stored, the lead 
concentrates only being shipped. With 
favorable zinc concentrate disposal, it 
would yield about 5 tons of zine con- 
centrates a day. 

General.—There are a number of com- 
plex ore deposits undeveloped and scat- 
tered which would probably be developed 
into small producers if a zine plant were 
built in the Southwest. The yield from 
them would be sporadic, but in the ag- 
gregate they would furnish a consider- 
able tonnage. 


GENERAL SUMMARY OF DEPOSITS 


From the deposits listed in the fore- 
going paragraphs there would be avail- 
able 86 tons of metallic zinc a day from 
developed properties now shipping west- 
ern type concentrates to retort plants, 
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175 tons from partly developed proper- 
ties, and 170 tons from promising pros- 
pects, divided as follows: 


Net tons of metallic zine a day 
‘a 


y 
Locality Shipping developed Possible 
20 60 70 
New Mexico ......... 60 40 40 
Southern California... 6 20 40 
Northwestern Mexico. .. 55 20 
86 175 170 


Of the partly developed properties at 
least half the total could be counted on, 
making a certain available output of 173 
tons of metallic zinc a day, which would 
be forthcoming at any reasonable metal 
prices if an electrolytic plant were built 
in the Southwest. 


POWER REQUIREMENTS 


In considering the site for a plant, the 
most important factor is cheap power. 
A centrally located plant in the moun- 
tains of Arizona or New Mexico would 
be faced by expensive fuel for steam 
generation or internal combustion en- 
gines. Power from fuel could not be 
produced for less than 1 cent a k. w. h., 
including depletion and depreciation 
charges. Laist and Caples * estimate the 
power consumption as 1.8 cents a k. w. 
per pound of zinc produced, and 1 cent 
per pound of zinc for labor, fuel, sup- 
plies, etc. With power at 1 cent a 
k. w. h. the total operating cost per 
pound of zine produced would be 2.8 
cents. After allowing for depreciation, 
return of capital, and profit, the neces- 
sary charges would be prohibitive. The 
only other available source of power is 
water power. Contracts for all of that 
already developed in Arizona have been 
made. The only immediately available 
source of water power is from Gila River 
below Coolidge Dam. The amount of 
constant power from this source is 13,700 
k. w., nearly sufficient for a zine plant 
of 100 tons capacity. The cost of build- 
ing two dams, two power plants, and 
power lines would amount to about 
$4,000,000, making a power cost of about 
% cent a k. w. h., allowing for interest 
and return of capital. With power at 
% cent, the cost per pound of zinc would 
be 1.9 cents, a figure within the economic 
limit. A plant in Arizona would be lim- 
ited to 100 tons capacity until the Colo- 
rado River is harnessed, an event, un- 
fortunately, far in the future. 


A second alternative for a site in the 
mountain area is in northwestern New 
Mexico near the coal fields. Coal at the 
mines costs about $3 a ton. At this 
price, assuming the production with pow- 


dered coal of 1 k. w. per pound of coal, 


and considering the high power factor 
attainable at an electrolytic zinc plant, 


* Laist, Frederick, and Caples, Russel B. The 
Electrolytic Zinc Process, Handbook of Non-Fer- 
rous Metallurgy, Ch. xxxii, P. 11, 1926. 
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power could be produced by turbo-gener- 
ator sets for around 0.6 cent a k. w. h. 
for the 30,000 k. w. plant necessary for 
a 200-ton zinc plant, allowing for depre- 
ciation and return of capital in 10 years. 
The advantage of a plant at this lo- 
cality would be the unlimited facilities 
for expansion if enlargement were found 
advisable. The disadvantage of the site 
is that it would be central only to two 
complex ore fields, that of Kingman and 
that of the Pecos mine. The freight from 
all other localities would be high, as con- 
centrates would have to be routed over 
north and south connecting intermoun- 
tain lines. The freight would also be 
high on residues to the nearest copper 
and lead smelters. 

A third alternative for a site would 
be near Los Angeles, using petroleum 
or natural gas as a source of power. 
Power is being generated near Los An- 
geles for about 0.65 cents a k. w. h. 
at the plants, excluding distributing 
costs, with a low-power factor. With a 
high factor attainable with an elec- 
trolytic zinc plant, the cost should be 
reduced to one-half cent. 

The advantages of this site are, (a) 
cheap first cost of plant, (b) good cli- 
matic conditions, (c) cheap ocean 
freights on zinc produced, (d) cheap 
ocean freights on residues to Selby, (e) 
unlimited facilities for the expansion of 
the plant. The disadvantage would be 
greater freight charges on concentrates 
from all deposits except those of south- 
ern California. This disadvantage 
would be partly, if not wholly, overcome 
by the advantage of cheaper freight to 
consumers on finished zinc. Zine con- 
centrate will average about 50 percent, 
and will take a lower rating than slab 
zinc. Intermountain freight rates are 
high, so that the freight on slab zinc 
from mountain points either east or west 
to consumers would be very much higher 
than from seaboard. Therefore the final 
charge against a pound of zinc f. o. b. 
consumers would be about the same for 
a plant either on the coast or at a cen- 
tral location in the mountains. 


First Cost oF PLANT 


Laist and Caples (see footnote, page 
783) estimate that the first cost of a 100- 
ton plant will lie between three and 
three and one-half million dollars, with 
a slightly decreased unit cost for a 200- 
ton plant. A plant built in the South- 
west, where mild climates prevail, 
should not cost so much as in the North- 
west. It is probable that a plant of the 
Anaconda-Great Falls Trail type of 200 
tons capacity would not cost over 
$5,000,000. The principal items enter- 
ing into this cost are electrical equip- 
ment and sheet lead. The salvage 
value is high as compared to a smelting 
plant of any type. 
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OPERATING COSTS 


Assuming power costs at one-half cent 
a k. w. h., total costs per pound of re- 
coverable zinc should be about as 
follows: 


Labor, fuel and supplies......... 1.00 

Depreciation, 4 percent.......... 12 


Amortization and profit 16.34 per- 


Total cost, including profit. $2.57 
The recovery on all constituents, in- 
cluding residues, is about 90 percent, so 
that charges, on a basis of paying at 
the market for 80 percent to 85 percent 
of all contained values, would be be- 
tween $18 and $20 a ton for 50 percent 
concentrates, a figure well below retort 
plant charges on western type concen- 
trates. 
CONCLUSIONS 


There is undoubtedly a sufficient sup- 
ply of actual and potential western type 
zine concentrates to justify the building 
of a plant or several plants with a total 
combined capacity of 200 tons. Eighty- 
six tons, almost half of this tonnage, is 
already being produced at retort plants, 
so that the additional zinc that would 
be thrown on the market would not be 
over 114 tons a day. 

The most feasible location for a plant, 
considering all factors, would be near 
Los Angeles. The first cost would be 
less there, and the labor market superior, 
than for one in the mountain area. The 
disadvantage of higher freight rates on 
concentrates would be largely, if not 
wholly, offset by cheaper freight on fin- 
ished zinc to consumers. 

The total capital outlay for a plant 
at the three possible sites would be as 
follows: 


ARIZONA 

Power generation (15,000 
Zine pe (100 tons)....... 3,000, 000 

NEW Mexico 

Power generation (30,000 
$3,250,000 
Zine (200 toms) 5,500, 000 


Los ANGELES 
Power generation (30,000 
k. 


Zine (200 tons)....... 5,000,000 


The risk in building a plant would not 
be great if contracts for the treatment 
of the zine product of the present oper- 
ators were obtained, and it is possible 
that enlargement above 200 tons would 
be found advisable. The field is practi- 
cally a virgin one. 
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RECOVERY OF FINE GOLD BY 
AMALGAMATION 


The frequency of cases of poor recov- 
ery of fine gold by the amalgamation 
process has led the United States Bu- 
reau of Mines to publish an information 
circular on the subject. 


Experience has shown that in many 
cases error has been made because the 
true gold content of a particular sample 
or deposit was not known, states Ed- 
mund §. Leaver in Information Circular 
6081. Fire assays of representative 
samples give accurate results and should 
be considered final in determining the 
gold content. 

The best method for recovering gold 
depends on the form of its occurrence 
in the material to be handled. An ex- 
perienced operator can obtain a good 
idea of the amount of free gold and can 
tell something as to the fineness of it 
by careful panning. The _ sulphides 
should be separated and cleaned from 
the free gold and gangue, and then 
weighed and assayed. If the sulphide 
carries gold, it is probable that part of 
the gold in the slimed portion is locked 
up with sulphides and will not amal- 
gamate. 


Silver-plated copper plates are gener- 
ally used to recover the free gold from 
ore by amalgamation processes. For 
best results the plates must be kept as 
clean as possible. Mercury is worked 
into the surface of the plates until there 
is exposed a bright pasty amalgam that 
readily retains the gold as the ore pulp 
flows over the surface. To effect amal- 
gamation each particle of gold must 
come into contact with the mercury; 
the attempt is made to accomplish this 
by passing the crushed ore and water 
in a thin layer over the entire surface 
of the plates and providing for a drop 
from each of the plates in the series. 

Since its introduction the cyanide 
method of recovering fine gold from 
silicious ores has been the usual method 
employed for the recovery of gold lost 
in amalgamation processes. In many 
recently established plants cyanidation 
has entirely supplanted amalgamation 
for the recovery of fine gold. 

Before expending any considerable 
time or money in attempting gold recov- 
ery, each prospect should be examined 
and approved by a competent operator 
familiar with the particular class of 
mining necessary, or by a competent 
mining engineer and metallurgist. 

Information Circular 6081, “Recovery 
of Fine Gold by Amalgamation,” con- 
tains several references to treatises, Gov- 
ernment bulletins and magazine articles 
containing detailed information in re- 
gard to the subject matter of the cir- 
cular, copies of which may be obtained 
from the United States Bureau of Mines. 
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EXPLOSIVES 


By I. GRAGEROFF + 


and THEIR PROPERTIES* 


HE purpose of 
this paper is to 
present a discus- 


sion of the different 
properties of explosives. 
This should not be theo- 
retical. The aim is to 
enable the mining man 
to do his own reasoning 
in selecting his explo- 
sives. 

An explosive is com- 
posed of chemical sub- 
stances capable of a rapid decomposition 
with evolution of large’ quantities of 
gases and heat. 

Of the ingredients used, the most im- 
portant are: Nitroglycerin, nitrocellu- 
lose, ammonium nitrate, nitrate of soda, 
woodpulp, flour, charcoal, etc. 

Nitroglycerin, nitrocellulose and, to a 
smaller extent, nitrate of ammonia, 
could be detonated by themselves with a 
cap (basic explosives). The other in- 
gredients mentioned could be divided into 
two classes: ; 


(1) Carbon carriers, and 
(2) Oxygen carriers. 


As the names imply, the first to sup- 
ply the carbon, and the second the oxy- 
gen to burn the carbon with. When 
mixed and touched with a match, the 
two will slowly burn. When mixed with 
nitroglycerin and set off with a match, 
the moist mixture (dynamite), will burn 
rapidly. When there is enough of the 
mixture, the rapid burning may be con- 
verted into an explosion. 

Nitroglycerin is an ideal basis of ex- 
plosives, because it is liquid and there- 
fore is capable of perfect and uniform 
mixing in a very short time. 

Where a plastic explosive is required, 
enough nitrocotton (guncotton) is added 
to combine into a thin gelatinous mix- 
ture (jelly). The dry ingredients (car- 
bon carriers and oxygen carriers), the 
“dope,” as we call it on the plant—is 
mixed with this jelly and made into 
gelatin dynamites, or gelatins, for short. 


THE PRODUCTS OF EXPLOSION 


The liquid nitroglycerin when exploded 
forms: Carbonic acid (CO:), water 
(steam), nitrogen and oxygen. 


* Presented to Ajo Meeting, Arizona Chapter, 
The American Mining Congress. 
j Technologist, Apache Powder Company. 


An analysis of the many 
properties that go toward best 
and most complete utilization 
of potential power of 
explosives 


At the moment of explosion: 

One pound of nitroglycerin will be 
converted into 156.7 cubic feet of gas. 

One pound of nitrocotton, the 
kind used in gelatin dynamites, will 
give after explosion 126.7 cubic feet 
of gas, consisting of carbon monoxide, 
carbonic acid, water and nitrogen. 

One pound of ammonium nitrate 
will give on explosion 131.8 cubic feet 
of gas, consisting of water, oxygen 
and nitrogen. 

One pound of black powder on ex- 
plosion will give 51 cubic feet of gas, 
consisting of carbonic acid, carbon 
monoxide, hydrogen and hydrogen 
sulphide, etc. 

For the purpose of designing, the com- 
position of products of explosion is cal- 
culated from the chemical equations. 
This method is quite accurate, provid- 
ing the ingredients are in proportions 
sufficient for complete combustion. In 
other words, there should be enough oxy- 
gen available to convert all the carbon 
present into CO:, and all the hydrogen 
into water. The paper and paraffine in 
the shell should be taken into considera- 
tion. There are conditions, however, 
when the composition of products of ex- 
plosion may differ from the calculated. 
This will happen under a number of 
different conditions—a frozen or par- 
tially thawed powder may not detonate 
completely, or, a dynamite may be shot 
with a weak or defective detonator, or, 
a gelatin dynamite may be rendered in- 
sensitive (phlegmatic) by keeping in 
magazines too long and then often gives 


an incomplete explosion 
even when a strong de- 
tonator is used, or, when 
too many sticks of ex- 
plosives are put into the 
borehole with insufficient 
number of detonators. 
The explosives might be 
overcompressed and be- 
come insensitive. When 
powders are allowed to 
become wet, they become 
insensitive. 

The high-grade powders like the 60 
percent dynamites and gelatins must 
contain sufficient carbonaceous material 
to absorb the nitroglycerin; the quantity 
of absorbent required makes the pow- 
ders unbalanced, and CO is likely to be 
given off during the explosion. 


HEAT EvoLvep DURING THE EXPLOSION 


This depends on the decomposition of 
gases given off during the explosion. Ex- 
cept elementary substances like oxygen, 
nitrogen, hydrogen, sulphur, most of the 
gases, liquids, and solids give off heat 
when they are formed. 

CO when formed gives off 4.4 times 
as much heat as hydrogen sulphide. 
CO:, 10.12 times as much. Water at 
3,600 degrees F. (steam), 13.27 times as 
much as hydrogen sulphide. 

Therefore, while the presence of car- 
bon monoxide, carbonic acid and steam 
contribute heat, nitrogen, hydrogen and 
oxygen do not. This is why an excess 
of oxygen carrier over that required 
for complete combustion decreases the 
effective strength of an explosive. 

One pound nitroglycerin develops 
2,850 B.t.u. 

One pound blasting gelatin develops 
2,960 B.t.u. 

One pound 40 percent gelatin develops 
1,800 B. t. u. 

One pound 35 percent gelatin develops 
1,400 B. t.u. 

One pound black blasting powder de- 
velops 1,200 B. t. u. 


MAXIMUM TEMPERATURE OF EXPLOSION 


There are no reliable means of deter- 
mining experimentally the maximum 
temperature of explosion. One has to 
resort to calculations. Knowing the 
composition of the products of explosion, 
we can calculate the specific heat, and 
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the total heat evolved. Should Q be 
total heat evolved at constant volume, 
and C the specific heat, then the tem- 
perature is: 


Q 


T equals — 
Cc 


It is easy to see from this equation 
that the greater the C, specific heat, 
the lower the temperature. This is why 
an addition of an inert ingredient like 
kieselguhr lowers the temperature of ex- 
plosion, since it does not add anything 
to the total heat—Q, but adds to the 
specific heat—C. An overbalance pow- 
der—that is, one that gives off uncom- 
bined oxygen—will not add to the Q, but 
has a value for C, and therefore lowers 
the temperature. The reasoning is the 
same as in the case of a furnace with 
an excess of draft. 

The calculated temperatures are ap- 
proximately: 

Deg. Deg. 

3470 C. or 6280 F. 
3540 C. or 6400 F. 
3330 C. or 6025 F. 
3020 C. or 5470 F. 
2770 C. or 5020 F. 


The gases issuing out of the borehole 
at these temperatures make the shoot- 
ing of these explosives very dangerous 
in gaseous and dusty coal mines. To 
avoid this danger, special explosives are 
designed, and our Government’s Bureau 
of Mines recommends them. The per- 
missible powders, as they are known, all 
have a maximum temperature of explo- 
sion below 3,600 degrees F. 

There is not much danger from the 
high temperature of products of explo- 
sion in metal mining, except perhaps 
from fine sulphide dusts, where fires 
arising from dust ignition are not un- 
common. Good stemming of holes, 
avoidance of excessive overloading of 
shots, and wetting of the mines will 
minimize the danger. There are three 
mining companies in Arizona using a 
permissible type powder for shooting old 
timbers in their mines. 


Nitroglycerin 
Blasting gelatin...... 
40 percent gelatin.... 
35 percent gelatin.... 
Black powder 


PRESSURES RESULTING FROM EXPLO- 
SIONS OF POWDERS 

The same chemical equation that was 

used for calculation of products of ex- 

plosion, the heat evolved and the maxi- 

mum temperature, gives the basis for 

computation of the volume of gas. One 

can obtain in this way the volume of 

gas at 0° C. and 760 mm. barometric 

pressure. Should it be Vo and maximum 

temperature of explosion—t, then the 

volume occupied at the moment of 
explosion: 

(273+t) 

V equals Vo 

273 


One can arrive in this way to the fol- 
lowing figures: 
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Cu. ft. 
gas 
One pound nitroglycerin will give 
at 3,540 degrees C............ 156.7 


One pound nitrocotton (kind used 
in gel. dyn.) at 1,940 degrees C. 126.7 
One pound ammonium nitrate at 
One pound black blasting powder 
at 2,770 51.0 


PRESSURE DEVELOPED 


Knowing the volume occupied by 
gaseous procucts of explosion, and the 
volume occupied by the charge of powder 
in the borehole, and knowing the atmos- 
pheric pressure, one can arrive at the 
pressure developed by a unit weight of 
explosive occupying originally one unit 
of space; that is, taking the charging 
density as 1. The greater the ratio be- 
tween the volumes before and during the 
explosion, the greater is the pressure de- 
veloped. The explosion is never in- 
stantaneous. 


RATE OF DETONATION 

Should a length of powder cartridge 
of, say, 10,000 ft. require one second 
for complete explosion from end to end, 
one can say that the rate of detonation 
for this particular explosive is 10,000 ft. 
per second. This property of explosives 
is of extreme importance. The crush- 
ing effect of an explosive depends on de- 
veloping of the maximum pressure in a 
minimum time. Besides this, the slower 
the powder detonates, the greater the 
cooling of hot gases caused by contact 
with the much colder walls of the bore- 
hole, and therefore loss of available 
energy. 

This loss of heat in case of a high ex- 
plosive is not great. As an instance, it 
was figured by Herlin (Z£GS &§S, 15 
June, 1919, pp. 238) that a powder de- 
veloping a maximum temperature of 
2,700 degrees C. (4,900 degrees F.), and 
having a rate of detonation of 5,500 
meters per second (20,340 ft. per sec- 
ond), occupying 39 in. in the borehole 
of 1.18 in. diameter, would lose through 
cooling of rock walls less than .004 
B. t. u. For a powder with a maximum 
temperature of 3,500 degrees C. (6,330 
degrees F.), and a rate of detonation of 
3,400 meters per second (11,150 ft. per 
second), we calculate the loss under the 
same conditions to be about .01 B. t. u. 
For black powder with a temperature 
of explosion of about 2,400 degrees C. 
(4,350 degrees F.), and a rate of deto- 
nation of 427 meters per second (1,400 
ft. per second), the loss under the same 
conditions is .06 B. t. u. 


The strength of the detonator affects 
the rate of detonation considerably, es- 
pecially in case of gelatin dynamites. A 
very interesting group of results were ob- 
tained by Comey (reported to Seventh 
International Congress of Applied Chem- 
istry in London, 1909, Section III B). 
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RATES OF DETONATION 


= 
es ER a Rc 
m/s* m/s* m/s* m/s* 
75 6265 2165 6999 cose 
60 5973 2104 6606 4381 
50 5348 2279 5544 4381 
45 5032 2230 
40 4848 2278 Te 4123 
35 4605 2484 5122 3960 
30 4172 3556 
25 3296 3187 
20 3197 
10 2103 


* m/s—Meters per second. 


Comey finds that the rate of detona- 
tion in his tests with powders did not 
change perceptibly with caps of different 
strength. We assume that he reported 
tests on freshly made powders. It is 
quite reasonable that with older and 
therefore less sensitive powders, a higher 
strength detonator is required. 

A phenomenon worthy of mention is 
that, although the rate of detonation in 
explosives is increased at first with the 
volumetric density (weight of explosives 
per unit volume), a continued compres- 
sion will decrease it, until the powder 
fails to detonate. The French investi- 
gator, Dautrich, showed that clearly. We 
might give here his findings with a 
dynamite consisting of 75 percent nitro- 
glycerin and 25 percent kieselguhr: 


Volumetric Rate of detonation 
density in meters per second 
2397 
Failure 


Since the explosion is never instanta- 
neous, but proceeds from layer to layer, 
with ever-increasing pressure, it is easy 
to understand that the powder not yet 
exploded is getting denser and denser 
and that a maximum of density might be 
reached where that overcompressed por- 
tion will not explode. Even mercury 
fulminate (used in caps) could be 
overcompressed so that it does not deto- 
nate. Herlin—Dec., 1913—Z GS & §, 
pp. 451.) It is compressed to death, as 
a Swedish engineer calls it. This over- 
compression of a portion of an explosive 
charge probably takes place where a 
great number of sticks of powder are 
placed in a borehole with only one deto- 
nator. It is more likely to happen with 
gelatin than with dynamite, because 
gelatins are more dense to start with. 


Other factors will influence the rate 
of detonation. (Continued on page 789) 
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Practical Operating Problems 
of the Coal Mining Industry 
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BETTER AIRWAYS versus NEW FANS 


r NHIS subject is one that is of vital 
interest to every mine operator 
and to those in charge of mine 

ventilation. It might seem that the sub- 
ject is rather inappropriate for one to 
discuss whose work has been principally 
along the line of design and sale of mine 
fans. The presentation of these data is 
only putting in writing that which the 
writer has tried to emphasize verbally 
during the past 25 years in connection 
with the sale and engineering data on 
mine fans. 

Pure air is an excellent investment, 
whether it is in a mine, public building, 
your home, or your office. The effect of 
inadequate ventilation can be traced to 
children who are housed in the tenement 
districts of our large cities; to those who 
toil in contaminated air, and are unable 
to do a full day’s work. The effect of 
poor ventilation may also be traced to 
our sleeping rooms, where, without a suf- 
ficient supply of pure air, one gets up 
feeling unfit for the day’s labor; and to 
all public meeting places where poor 
ventilation leads to the contraction of 
many fatal diseases. Then why not pro- 
vide adequate ventilation means for the 
proper ventilation of our mines? The 
composition of the air in our homes, in 
our offices, factories, public buildings and 
mines should approach the open atmos- 
pheric conditions as nearly as possible. 

The greatest evils in the ventilation of 
mines are insufficient and contracted air 
ways, the promiscuous use of stoppings, 
and the neglect of defective ones. 

In the development of new mines par- 
ticular attention must be given and pro- 
visions made at the intakes and at the 
outlets to take care economically of the 
maximum volume of air required to venti- 
late the mines. A general survey of a 
large number of mines shows conclusively 


* Manager, Ventilation Department, The Jeff- 
rey Mfg. Company, Columbus, Ohio. 


M osr Ventilating Troubles 

Originate Within 2,500 Feet 

From Intake And Outlet—Re- 

vision Of Airways Frequently 

Preferable To New Fan Equip- 
ment—Large Airways And 
Low Velocities Always 


Desirable 


By W. J. MONTGOMERY * 


that the main source of trouble is found 
within a radius of 2,500 ft. from the 
intakes and outlets. It is inconsistent to 
have inadequate area for the intake and 
return and at the same time provide for 
many times this area far within the mine. 
The old saying, “A chain is only as strong 
as its weakest link,” applies here as well. 
The 2,500 ft. section is the weak link in 
the ventilation system. 

It is a most difficult task to teach the 
necessity of providing ample air ways for 
the ventilation of mines. On the other 


hand, if questions were asked pertaining 
to similar duties, such as the following, 
they would be readily answered. 


Why does a small furnace pipe carry 
insufficient volume of warm air to heat 
a large room properly? Why are the 
channels of the Mississippi River being 
enlarged? Why are many large cities 
enlarging their water mains to meet the 
growing demand for more water? Did 
you ever condemn your water company 
for not providing enough pressure at the 
faucets and later find the water pipes 
clogged in your house? These clogged 
water pipes give just the same results 
at the faucets as do clogged air ways. 
delivering ventilation at the face of the 
workings. Why do you provide two 
#0000 wires to carry 100 h.p. for a dis- 
tance of 1 mile in your mine instead of 
using one #0000? Is it not because there 
is too much resistance, which causes a 
large drop in voltage (pressure)? Then, 
why condemn your fan for its failure to 
produce its rated volume until an in- 
vestigation is made? 


It is not necessary to traverse all the 
mine to make this investigation. In fact, 
a short test on the ventilating equipment 
will give more information than days of 
exploring the air ways. Take the speed 
of the fan, read the water gauge and 
ascertain if they correspond to the speci- 
fications of the fan manufacturer. If 
the gauge is correct (it may be some- 
what higher than specified with some 
makes of fans), then short circuit a suffi- 
cient volume to bring the fan up to its 
rated capacity. Take the speed of the 


fan again, and if the manufacturer’s 


specified pressure and volume are ob- 
tained it is no longer necessary to con- 
demn the fan, but look toward improve- 
ments of the air ways. 

It has been the custom to send out 
specifications for a new fan when the 
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Two double inlet exhaust fans connected to an air shaft with steel drifts. 
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The 


fans are so installed that a single house is provided for both drives. One fan 
is held as a spare and the drifts are provided with cut-off doors, enabling a 
quick change from one fan to the other 


present fan no longer delivers a sufficient 
volume. In a few cases this is a correct 
procedure, but in the majority of cases 
it is not. If the present fan has a normal 
rated capacity of 200,000 cu. ft. at 3-in. 
gauge, and it is only delivering 100,000 
cu. ft. at this pressure, it is no uncom- 
mon practice to send out inquiries for a 
new fan to deliver 200,000 cu. ft. at 3-in. 
gauge. The fan manufacturer must be 
alert on these inquiries, otherwise there 
would be more grief than exists today in 
the, ventilation of mines. This problem 
contains one of the basic principles of 
mine ventilation, namely, one make, size 
or type of fan can not deliver more air 
than any other make, size or type at the 
same gauge while the conditions in the 
mine remain the same. The water gauge 
or mine resistance is a function of the 
mine, and if it requires 3-in. pressure 
for a certain fan to deliver 100,000 cu. 
ft. it will require the same pressure for 
any other make. In order to deliver 
200,000 cu. ft. with the same mine con- 
ditions, it will require 12-in. gauge. This 
pressure is prohibitive, and must be 
solved by sinking a new shaft, by en- 
larging and driving new air ways, and 
by splitting the air, and not by the pur- 
chase of a new fan. There is nothing 
further from the truth, in many in- 
stances, than the familiar saying, “It is 
cheaper to purchase a new fan than clean 
air ways.” 

A comparison between a mine fan and 
a pump for handling water is quite in- 
teresting. The air ways in a mine may 
be likened to a pipe line which carries 
water. If a pump is purchased with a 


capacity of 500 gallons per minute and 
connected to a pipe line of 1 in. diameter, 
very few would expect this pump to de- 
liver 500 gallons of water. Another 1 in. 
pipe line is added and the volume of 
water is increased, and so on until the 
pump is brought up to its rated capacity, 


while its speed remains constant. Ex- 
actly the same principle applies to a 
mine fan. The ventilating equipment 
may have a rated capacity of 200,000 cu. 
ft. per minute delivered against a resist- 
ance of 3-in. water gauge at 170 r. p. m., 
but because of insufficient air ways the 
volume delivered may be 50,000 cu. ft. 
or any other volume between 0 and 200,- 
000 cu. ft. An additional air way is 
added and the volume is increased. This 
may be carried out until the volume is 
increased up to the normal rated ca- 
pacity of the fan. It must be reasonable 
to assume that an entire closure of the 
air way would prevent.any air going 
through the mine; therefore, if the air 
ways are partially blocked, the volume 
will be less than otherwise. 

The next step to consider is what con- 
stitutes sufficient air way capacity. This 
may be answered briefly by the following 
tabulated data computed from an aver- 
age air way 12 ft. by 5 ft. with sectional 
area of 60 sq. ft.: 


Distance of travel Allowable velocity 


(feet) (feet per minute) 
100 to 2,000 
300 


Above 22,000 ft. it is time to reduce 
the travel of air by sinking an air shaft 
or driving out new openings. 

The air ways in a mine are always 
rough. The air is baffled by the cross- 
cuts, by the fallen slate and rock in the 
roadbed, and by the timbering along the 
air ways. These obstructions may be 
compared with rocks and baffles in the bed 
of a stream. When the water is low 
and moving at a slow rate of speed, one 
does not notice the retarding effect, but 
when the stream is swollen by rains and 
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a high velocity is necessary to carry the 
volume, the water dashes against and 
leaps over the obstructions in its path. 
The same conditions exist in a mine, 
though the movement of the air is in- 
visible, and is not brought forcibly to 
the notice of the observer. 

A few years ago the Mine Ventilation 
Committee of the American Mining Con- 
gress Standardization Division made 
several recommendations pertaining to 
improvements and standards of mine 
ventilation, and one of these recommen- 
dations dwelt in considerable length upon 
the advisability of providing large air 
ways and keeping low velocities of air 
to reduce the resistance. Some comments 
on these recommendations have been 
noted along the following lines. An ex- 
planation which shows the advisability of 
large air ways and reducing frictional 
resistance does not seem to have a place 
in the ventilation standards. Such sub- 
jects are supposed to be primary knowl- 
edge on the part of any mining engineer 
or mine foreman. The air velocity on 
haulage roads and passages regularly 
traveled should not exceed 800 ft. per 
minute, but in air courses not traveled 
except for inspection it may be 1,200 ft. 
per minute. 

It is very evident that in making these 
comments only the personal effects were 
considered, and the real facts which pro- 
hibit such velocities were overlooked. If 
any mine operator figures on these veloci- 
ties in the general layout of a mine of 
any material size, less than one-half the 
required volume can be obtained under a 
reasonable pressure. It only takes a few 
figures to prove that a velocity of 1,200 
ft. is prohibitive for the average mine, 
and will surely lead to a defective venti- 
lating system. It is no uncommon prac- 
tice to find main air ways 8,000 ft. long, 
that is inby 4,000 ft. which gives a travel 
of 8,000 ft. Now take a mine with this 
travel and assume an air way 10 ft. by 
6 ft. taking 1,200 ft. velocity and using 
a coefficient of friction .000,000.01, we 
have the following calculation: 


-000,000,01 x (1200)* x 256.000 
5.2 x 60 


This gives a gauge of nearly 12 in., 
which in itself is altogether prohibitive, 
without taking into consideration the 
pressure necessary to sweep the face of 
the workings. Now suppose this air had 
been split in this mine and carried the 
same distance in two air ways, each 12 
ft. by 6 ft., which would give 500 ft. 
velocity. Since both air ways are of the 
same size, and same periphery, the same 
pressure is required for each air way, 
consequently it is only necessary to figure 
the pressure for the one air way, and 
the following statement applies: 


-000,000,01 x (500)? x 288.000 
72X5.2 
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This calculation gives a pressure of 
approximately 1.9 in. and is in line with 
table of velocities for a distance of 8,000 
ft. If both air ways were calculated, 
the problem is stated as follows: 


.000,000,01 x (500)* x 576.000 
1445.2 


The result is the same, because while 
the rubbing surface is doubled, yet the 
area is doubled. The calculation is given 
here to emphasize the fact that, in figur- 
ing resistance, only the longest or most 
difficult split should be taken into con- 
sideration. 

During the past 25 years in this line 
of work many interesting problems have 
come up, and while many are conversant 
with these fundamental principles, yet 
very few apply them. One of the ques- 
tions most commonly asked, “Will the 
volume of air flowing through a mine be 
doubled with the application of an addi- 
tional fan of the same size and power 
consumption, provided each fan works on 
its own individual section of the mine?” 
This question may apply where a fan is 
ventilating two or more seams of coal or 
where it is contemplated to divide a large 
mine into two independent mines and 
ventilate each separately. The question 
ean always be answered in the negative 
where the present ventilating equipment 
has a capacity equal to the capacity of 
the present air ways. Assume, for ex- 
ample, that a fan has a capacity of 200,- 
000 cu. ft. at 3-in. gauge ventilating two 
seams of coal with 100,000 cu. ft. pass- 
ing in each seam. Conditions require 
200,000 cu. ft. in each seam. Can this 
be obtained by the installation of a dupli- 
cate fan on a new air shaft and ventilat- 
ing the seams separately? No; each fan 
will deliver approximately 50 percent of 
the rated capacity, and the power con- 
sumption will be greater than when one 
fan is producing the total ventilation. In 
very few cases where there is a high 
resistance in the air shaft, the sinking of 
an additional shaft at or near the site 
of the present shaft would relieve condi- 
tions somewhat, but as a general proposi- 
tion there is nothing gained. The same 
statement applies where it is contem- 
plated to divide a large mine into two 
independent ventilating districts. If the 
present fan has a capacity equal to the 
capacity of the air ways in both districts, 
the addition of another fan would be of 
no value. It has been noted in some 
mines where two main splits are taken 
off at the bottom of the air shaft, but 
because of insufficient ventilation it is 
contemplated to seal one off, believing 
that the total ventilation which is travel- 
ing in both splits will immediately be 
(lelivered to the active section of the mine. 
The sealing off of this section only re- 
duces the number of air ways for the 
air, and the volume will be reduced in 
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practically the same ratio as the air ways 
ure reduced. 

At the present time, many mining com- 
panies are pursuing a very stringent 
course in their purchase of new equip- 
ment. Many second-hand fans are being 
installed at mines without any considera- 
tion as to their practicability for the par- 
ticular mine in question. The economy 
of such purchases is more than doubtful. 
One recent installation which has caused 
considerable comment was when a fan 
which originally delivered 150,000 cu. ft. 
per minute at 3-in. pressure at 200 
r. p. m. was moved to another mine. It 
was here again driven at 200 r. p. m., 
yet only a volume of 75,000 cu. ft. was 
obtained. This was exactly the same 
duty as performed by the fan displaced. 
An expenditure of nearly $3,000 was 
made on the installation which was a 
total loss. The former mine had only 
one-fourth the resistance of the latter, 
and consequently passed twice as much 
air as the latter at the same pressure. 
It is really surprising that these monu- 
mental errors should be made; but as 
one comes into contact with many of 
those having charge of this important 
work, the surprise is that things are not 
much worse. Why are our mining men 
not educated in this country to maintain 
the high standard of mine ventilation 
that exists in many foreign countries? 
The foreign mines in general are much 
more difficult to ventilate than our mines, 
yet disastrous explosions are very few. 
It is because mine owners are taught the 
importance of making large air ways and 
keeping them clean; of building substan- 
tial stoppings and keeping them tight; 
of splitting the air and ventilating their 
mines in districts; of building overcasts 
and providing easement on each side; of 
maintaining tracks on their main air 
ways for removal of falls and maintain- 


A completely steel-housed fan with steel motor house, shown at the left, dis- 
placed an old-time wooden-housed fan at the right. 
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ing reasonable low velocities on all main 
air ways. 

Much may be written about the import- 
ance of large air ways and maintaining 
low velocities in a mine, but nothing will 
bring this matter home more quickly than 
a cost tabulation of the ventilating equip- 
ment. The pressure varies as the square 
of the velocity and the power varies as 
the cube of the velocity. Therefore, to 
double the air in a mine requires eight 
times the present power consumption. 
This emphasizes the fact that during the 
first few years development of a mine 
where only about one-half the volume is 
required, the power consumption must be 
held at a low figure. 

The relative powers required to pass 
equal volumes of air through air ways of 
the same length but of different areas 
and perimeters vary as the perimeter 
divided by the cube of the area. Assum- 
ing that an air way 14 ft. by 7 ft. re- 
quires 10 horsepower, the following tabu- 
lation is obtained: 


Cost/year, 

Size of Perimeter Area Relative at 1%c. 
airway in ft. sq.ft. powers .W.H. 
RT 42 98 10. $980.00 
39 84.5 14.6 1,430.00 
12° = 6-0” ..... 36 72 21.6 2,120.00 
33 60.5 33.3 60.00 
30 50 53.7 5,260.00 
27 40.5 91. 8,920.00 
24 32 164 16,100.00 


The difference in cost in maintaining 
ventilation through these two areas must 
appeal to every operator, engineer, or 
those in charge of laying out or main- 
taining a system of mine ventilation. It 
is safe to say there are more mines today 
whose average sectional area on each 
air way approach the 40.5 sq. ft. area 
than those which approach the 60.5 area. 

The foregoing has been devoted chiefly 
to show the economy and practical neces- 
sity of keeping and maintaining ample 


A grave danger from fire 


has been eliminated, and at the same time the power-saving factor paid for 
the fan within a period of one year 
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A 6-ft. double inlet fan is shown in the foreground. This fan displaced a 16-ft. 
fan, shown in the background, with a saving of over $4,000 per year in 


operating expense 


air way capacity. But air will travel 
where the least resistance is offered and 
without substantial stoppings; it will find 
its way out on the return without effect- 
ing its purpose at the working faces. 
This fugitive air assumes very great pro- 
portions in many mines, and while the 
fan may be delivering twice the quantity 
necessary for the working faces, this is 
no indication that the mine is properly 
ventilated. 

New fans are sometimes purchased to 
handle a much larger volume, but the 
percentage of the increased volume reach- 
ing the active workings is almost insig- 
nificant as compared with the enormous 
increase of power applied. The follow- 
ing table was computed from 16 different 
mines, showing the amount of air de- 
livered by the fan and the quantity at 
the last crosscuts: 


Quantity of Quantity at Pet. reach- 

air at fan, last crosscut, ing last 

Mine No. cu. ft. cu. ft. crosscut 
119,533 18,232 15.3 
ae 120,410 16,737 13.9 
65,300 6,160 9.4 
ee 120,000 40,000 33.3 
64,700 15,600 24.1 
59,827 7,035 11.7 
96,000 22,140 23.0 
50,400 3,840 7.6 
38,160 12,300 32.2 
ere 35,290 5,125 14.5 
77,364 9,600 12.4 
Se 160,276 37,672 23.5 
| rer 28,130 2,380 8.5 
| 90,000 12,000 13.3 
62,240 10,950 17.6 
69,400 23,250 33.5 


A new fan at any of these mines would 
be practically useless unless conditions 
were changed inside of the mine. Take, 
for example, No. 1 mine, where it would 
be necessary to provide a new fan with 
a capacity of 239,066 cu. ft. to produce 
36,464 cu. ft. effective duty. This would 
involve the expense of a new fan, driving 
units and eight times the power con- 
sumption required for the present fan. 
It is much better and cheaper to provide 
stoppings as air tight as possible and 
reduce the leakage at doors, crossings, 
and brattices. 

It is true that the conditions as shown 


above in this tabulation have been greatly) 
corrected in many mines today, but there 
is still much room for improvement in 
the majority of mines. When one looks 
at the tables and notes the lack of effec- 
tive ventilation in these mines, it is of 
little wonder that the partial eliminations 
of crosscuts, consequently stoppings, ani 
the use of auxiliary blowers are advo- 
cated by many engineers. 

In the development of mines two in- 
takes and two returns should always be 
provided for the main air ways and ar- 
ranged with a solid pillar between them, 
as far as it is practical without break- 
throughs and stoppings. If these air 
ways are insufficient to carry the re- 
quired volume according to _ velocity 
tables, additional ones must be provided. 
Hundreds of thousands of dollars are 
paid annually in power bills for the fugi- 
tive air which does no one any good. It 
only tends to create high velocities on 
the intakes and returns near the fan and 
absorbs the pressure which should be 
available to sweep the working faces with 
a sufficient supply of fresh air. A very 
large percentage of our mine explosions 
is due to insufficient volume of air to 
dilute, render harmless, and carry away 
the gases emitted from the coal strata. 
But the primary cause is usually due to 
a lack of air-way capacity to carry the 
required volume of air for the safe and 
economical ventilation of the mine. 

Our costly warnings during the pas! 
years have emphasized the great neces- 
sity of utilizing every means to raise the 
standard of mine ventilation to a higher 
plane. No money expended brings better 
returns than the expenditure made on 
air ways, stoppings, overcasts, and brat- 
tices in establishing and maintaining a 
first-class system of ventilation. 

The importance of large air ways ani 
tight stoppings has been fully covered in 
the preceding paragraphs. Keeping these 
ideas in mind, one wonders whether it is 
ever economical or practical to install a 
new fan. There are at least four main 
conditions to be considered where the re- 
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placement of mine fans should receive 
very careful consideration: 


First, where the present fan is entirely 
too large, and its design is unsuited to 
the mine in question. 

Second, where the fan is too small and 
the mine has outgrown the normal ca- 
pacity of the fan. 

Third, where a mine is ventilated by a 
fan built of combustible material and is 
a source of danger to those employed 
underground. 

Fourth, where disc fans are employed 
in series, 


There are probably more mine fans in 
operation today which would come under 
the first heading. Twenty-five years ago 
it was just as rare to find an electrically 
driven fan as it is today to find a steam- 
driven one. The fans at that time were 
usually directly connected to engines, and 
it was necessary to construct them large 
in diameter to give sufficient peripheral 
speed to produce the required pressure 
without overtaxing the safe and eco- 
nomical speed of the engine. Besides, the 
belief prevailed that a fan was only 
capable of delivering its cubical contents 
every revolution, while with our modern 
fans it is not uncommon to find them 
delivering three to four times their 
volume ratio. The inlets of the modern 
fan are made much larger and the tight- 
fitting scroll found in the large Guibal 
type has given way to an Archimidian 
spiral in the modern fan. Instead of 
obtaining mechanical efficiencies from 30 
to 40 percent with many old-time large 
fans, efficiencies from 70 to 80 percent 
are obtained with the newer types. 


There are also many modern fans, 
however, operating on mines which should 
be either consigned to the scrap heap or 
held as a stand-by unless the mines are 
brought up to the capacity of the fans. 
The latter is a very slow and costly 
solution, but without question it is the 
better. The large fans are purchased 
with the idea in mind of having an ex- 
tensive development and a sufficient sup- 
ply of air. The failure to obtain the 
latter can be traced to two main sources. 
First, the operator or those in charge 
of the mine development were not edu- 
cated, and, generally speaking, they are 
not today, to the great necessity of pro- 
viding sufficient air-way capacity. Second, 
in the great haste to get the new mine 
on a paying basis, no more air ways 
were driven than were absolutely neces- 
sary to get out quickly a large produc- 
tion of coal. These facts explain why, 
as previously stated, the main trouble in 
air-way capacity is found within a radius 
of 2,500 ft. from the inlet and outlet 
of the mine. If it is found not practical 
to bring the air-way capacity of the mine 
up to at least 70 percent of the capacity 
of the fan, then install a new fan whose 
characteristics are more nearly in keep- 
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ing with that of the mine. Many of 
these so-called modern fans are operating 
at 20 to 40 percent capacity and with a 
mechanical efficiency in the same range. 
The excess cost of power operating under 
these conditions, in many cases, would 
pay for a new efficient fan within a 
period of one year. The old fan may be 
held as a stand-by, because a spare fan 
is an excellent investment. One never 
knows when a fan shaft will break or 
a bearing burn out. A breakdown on the 
ventilating system puts the mine out of 
commission, and the direct loss through 
the shutdown is the main item to con- 
sider, not the cost of repair to the venti- 
lating equipment. 

The second condition, and not much 
less important, is where the present fan 
is operating far above its normal ca- 
pacity. In most cases of this kind the 
fan has been purchased with the idea in 
mind of being only a temporary instal- 
lation, to be used until more air is re- 
quired. After the fan is once installed 
it seems to be the custom to keep it in 
operation almost indefinitely, or at least 
so long as it is capable of furnishing suffi- 
cient ventilation, irrespective of how 
much it costs for excess power. One 
often hears a remark about some smal! 
fan delivering a very large volume of 
air and expressions relative to its won- 
derful efficiency. These are true as far 
as volumetric efficiency is concerned; 
however, power bills are not based on 
volumetric efficiency, but on mechanical 
efficiency. If a fan is designed to handle 
75,000 cu. ft. at 3-in. water gauge, and 
if the temperament of the mine or its 
characteristic is 150,000 at 3-in. gauge, 
the fan will handle the latter volume 
provided it is operated at a peripheral 
speed much higher than that actually re- 
quired to produce the gauge under nor- 
mal rating for the fan. A part of the 
effective depression produced by the 
blades is. consumed in drawing the air 
through the fan itself, and this is done 
at the expense of a large power con- 
sumption. These fans should be immedi- 
ately replaced by new ones whose ca- 
pacities are more in keeping with that 
of the mines, 

The advisability of installing a cen- 
trifugal fan as a temporary measure is 
more than questionable. When the mine 
is new the air ways are short and a low 
resistance is offered to the passage of 
air. It is a fundamental principle that 
the lower the gauge for a certain volume 
of air, the larger the fan should be to 
handle this air at a low speed, conse- 
quently a low power consumption. The 
next objection is the fact that the tem- 
porary installation is usually made at the 
most advantageous place in relation to 
the mine opening. When the time comes 
for a permanent fan installation, it is 
desired to keep the mine in operation, 
and often the permanent fan is placed 
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at a disadvantage. This objection, of 
course, could be removed by the proper 
installation of the temporary fan, but 
experience has proven that no thought 
is given to the installation of the perma- 
nent fan when the temporary fan setting 
is made. The psychological effect has 
quite a bearing on the question. Too 
many, knowing their fan is only a tem- 
porary affair, are forgetful of their mine 
conditions. They believe when the time 
comes when a much greater volume of 
air is required, a new fan will solve their 
problem. In many of these cases a new 
fan will not do much good, and the opera- 
tor learns for the first time that he has 
been developing his mine under a wrong 
impression. If the permanent fan had 
been installed in the first place, no doubt 
the lack of ventilation would have been 
brought to his notice earlier in the de- 
velopment stages and corrective measures 
taken on the air ways to insure an ade- 
quate supply of air. 

The third, but no less important, con- 
dition to be considered concerns the 
wooden housed fans, which are veritable 
fire traps. The fragile siding used for 
their construction and the grease-soaked 
lumber which is used to support the bear- 
ings may catch fire at almost any time. 
They are usually wasteful in power con- 
sumption, incapable of producing suffi- 
cient pressure to properly ventilate a 
mine of material size, unreliable in op- 
eration, and a grave source of danger 
to those whose lives depend on continuous 
and effective ventilation. Mines are 
found with the “Safety First” sign 
posted in conspicuous places and yet a 
wooden housed fan is supplying the very 
breath for hundreds of miners. Costly 
experience, both from the loss of lives 
and of money, has emphasized the fact 
that all fans, housing, and mine connec- 
tions should be built of noncombustible 
material. 

A fourth condition, but not so serious 
as the preceding ones, should receive at 
least a passing notice. A number of 
mines are ventilated with dise fans and 


this type works very successfully on 


An 18-ft. wooden-housed single inlet fan displaced by an all-steel 5-ft. fan. 
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small mines, especially where they are 
driven to the outcrop frequently, and a 
very low resistance or water gauge is 
encountered. They are also used for the 
development of large mines, but objec- 
tions to their use here are the same as 
outlined for the small centrifugal type. 
Abuse occurs in the use of some of these 
fans. Just as soon as it is discovered 
that the disc type of fan no longer is 
capable of producing sufficient pressure, 
another disc fan is added in series. 
Sometimes three or four of these fans 
are operating in series on a mine; this 
is wasteful power consumption. The effi- 
ciency of this type ranges from 30 to 50 
percent, whereas the efficiency of the cen- 
trifugal type averages around 70 percent 
or better. Besides, it is much more eco- 
nomical to operate one unit for a certain 
amount of work than several, even if the 
efficiencies were the same. Where it is 
necessary to place these fans in series, 
a centrifugal type should be substituted 
of sufficient capacity to ventilate the mine 
properly and economically. 


The past few years have seen the elimi- 
nation of power plants at the mines to 
a great extent, and substitution of power 
furnished by central stations. There is 
always more or less uncertainty as to the 
continuous service from these stations, 
and many means have been devised for 
the continuous and uninterrupted opera- 
tion of mine fans. A very careful con- 
sideration should be given to the complete 
duplication of the fan where the instal- 
lation calls for an auxiliary drive. A 
fan installation should be as fool-proof 
as possible; equipped with driving ma- 
chinery and mechanism that will not get 
out of order; and so constructed that con- 
stant attention is reduced to a minimum. 
Such an installation calls for two fans. 
It is not absolutely necessary to have 
both fans of the same capacity, but each 
fan should have its own independent 
drive—thus eliminating all clutches, cut- 
off couplings, and complicated mechanism 
which is likely to cause trouble in the 
future, 


If it is found not practical to make a 


A saving of 51 h.p. was made and a fire hazard eliminated 
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duplicate fan installation, and it is de- 
sired to have protection in case of failure 
of electric current, it is recommended 
that a generator be installed and con- 
nected up to a gas or gasoline engine. 
This power source should be wired up 
to the switchboard so that immediately 
upon the failure of the electrical current 
the engine may be started, switch thrown 
in and current delivered to the fan motor 
from the auxiliary power unit. This will 
eliminate clutches and afford a good pro- 
tection from the failure of the main 
power source. 

In cases where it is found that the 
expense is too great to install 4 gas 
engine for the full capacity of the fan, 
a 40-cycle generator may be used. This 
frequency will operate the fan at two- 
thirds speed, where the motor is a 60- 
cycle machine, and will give two-thirds 
the former volume of air with only one- 
third the power consumption. The above 
arrangements should receive very careful 
consideration before a fan is installed at 
a new mine, and where the source of 
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current is from some central power 
station. 

It is my opinion that no phase in the 
mining industry has been so neglected 
as the proper and economical ventilation 
of mines. It is not always, by any 
means, the willful neglect on the part 
of those having charge of this important 
work, but a woeful lack of knowledge 
and the dearth of information on the 
subject. The Bureau of Mines has done 
excellent educational work in many 
phases of the mining industry, but why 
have they refrained to a great extent 
from that phase which, besides insuring 
the health of the miners and increasing 
the production of the mine, has the great- 
est bearing on protecting the lives of the 
miners and the property in the mine, 
and in fact on the very life of the mine 
itself? These data pertaining to air 
ways, air velocities and fans coming di- 
rect from the Bureau of Mines would 
certainly carry more weight and make 
a better impression than coming from one 
whose occupation has been chiefly in the 
design and sale of mine fans. 


More than a hundred speakers, repre- 
senting twelve countries, are tentatively 
listed to present papers at the Second 
International Conference on Bituminous 
Coal, to be held under the auspices of 
the Carnegie Institute of Technology in 
Pittsburgh, November 19 to 24, 1928, ac- 
cording to President Thomas S. Baker. 
According to the plans, 10 major sub- 
jects are listed for discussion in addi- 
tion to the addresses of a general nature 
to be presented by Lord Melchett (Sir 
Alfred Mond), the British capitalist; 
Georges Claude, the eminent French 
scientist; Professor Fritz Hofmann, the 
German scientist who makes synthetic 
rubber from coal; Dr. F. zur Nedden, 
of Germany; F. G. Tryon, of the U. S. 
Bureau of Mines, and others. 

Major subjects to be discussed, it is 
expected, will include “Pulverized Fuel,” 
“Gas Production,” “Liquefaction and 
Hydrogenation,” “Fertilizers,” “Origin, 
Composition and Classification of Coal,” 
“High Temperature Carbonization,” 
“Combustion in Furnaces,” “Purification 
and Cleaning,” “Tars and Oils,” and 
“Low Temperature Processes.” 
Germany will apparently be repre- 
sented by the largest delegation, with 
about twenty of her most distinguished 
scientists and engineers in attendance. 
France, England and Canada will also 
be represented by comparatively large 
numbers of scientists who have been 
identified with the latest discoveries in 
coal research. Other countries that will 
be represented on the program of speak- 
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ers are Russia, Italy, Japan, Austria, 
Denmark, Belgium, and Jugo-Slavia. In 
addition, delegates have been appointed 
to represent governments and scientific 
organizations in Chile, Cuba, Czecho- 
slovakia, Norway, Poland, Roumania, 
and Spain. 

Approximately 60 of the 103 speakers 
already listed to participate in the pro- 
ceedings, the announcement points out, 
will come from outside of the United 
States. 

Several of the major subjects and 
some of the speakers under each follow: 


PULVERIZED FUEL 


“Pulverized Fuel Conveying and Fir- 
ing, with Special Reference to Locomo- 
tives and Marine Boilers,’ Dr. George 
FE. K. Blythe, London, England; “Fuel 
Tests and Plant Operation,” Dr. Ing. M. 
Dolch, University of Halle-Saale, Ger- 
many; “Adaptation of Pulverized Fuel 
to Marine Boilers,” C. J. Jefferson, 
United States Shipping Board; and 
Commander J. J. Broshek, United States 
Navy; “The Powdered Coal Locomotive 
of the General Electric Company,” Bau- 
rat Walter Kleinow, Henningsdorf, Ger- 
many; “Burning Bituminous Coals in 
Pulverized Form,” Henry Kreisinger, 
New York; “A Diesel Engine Using 
Powdered Coal” (tentative), Rudolph 
Pawlikowski, Germany; “Thermody- 
namic Bases of Pulverized Coal Combus- 
tion,” Dr. Ing. P. Rosin, Dresden, Ger- 
many. 
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ORIGIN, COMPOSITION AND CLASSIFICA- 
TION OF COAL 


“The Classification of North American 
Coals,” A. C, Fieldner, Bureau of Mines, 
Washington, D. C.; “Coal and Economic 
Development of New Turkey,” or “Black 
and White Coal in Austria,” Dr. Bar- 
tel, Granigg, professor at the Mining 
University, Leoben, Austria; “Origin of 
Coal,” Professor E. C. Jeffrey, Harvard 
University, Cambridge, Mass.; “Relation 
Between the Fossil Combustibles and the 
Gaseous Products Resulting from their 
Destructive Distillation,” Professor Paul 
Lebeau, Paris; “An Analytical Method 
for Characterizing Coals by Extraction 
with High Boiling Organic Compounds,” 
P. E. Raaschou, Copenhagen, Denmark; 
“General Considerations on the Origin 
and Nature of Bituminous Coals,” and 
“The Nature and Properties of Siberian 
Bogheads,” Dr. George L. Stadnikoff, 
Moscow, Russia; “Recent Developments 
in Coal Research,” Dr. Reinhardt Thies- 
sen, Bureau of Mines, Pittsburgh, Pa. 


LIQUEFACTION AND HYDROGENATION 


“Recent Scientific Developments in 
Coal Research,” Dr. Friedrich Bergius, 
Heidelberg, Germany; “Oil Extraction 
from Coal” (tentative), R. H. Crozier, 
London; “The Hydrogenation of Organic 
Substances at High Temperature and 
Under High Pressure in Presence of 
Non-Hydrogenating Catalyzers,” André 
Kling and Daniel Florentin, Paris; “The 
Hydrogenation of Tars,’ Professor 
Hugel, Strasbourg, France; “Hydroge- 
nation of Coal,” Dr. Carl Krauch, Ger- 
many. 


HIGH TEMPERATURE CARBONIZATION 


“Expenditure of Heat in the Cok- 
ing Process,” Dr. Ing. Ernst Terres, 
Germany; “The Dry Quenching of Coke,” 
D. W. Wilson, vice president, Dry 
Quenching Equipment Corporation. 


PURIFICATION AND CLEANING 


“Interpretation of Float and Sink 
Data” (tentative), Byron M. Bird, 
Southern Experiment Station, Bureau 
of Mines, Birmingham, Alabama; “Prog- 
ress in the Field of Removal of Sulphur 
from Gases,” Professor Doctor Franz 
Fischer, Mulheim-Ruhr, Germany; “The- 
ory on Washing—Wet or Air Cleaning, 
Rheolaveur or Jig,” A. France, Liége, 
Belgium; “Coal Cleaning Problems -of 
Today,” Dr. Karl Glinz, Berlin, Ger- 
many; “The Rational Cleaning of Coal,” 
Dr. R. Lessing, London, England; “Gas 
Purification in Relation to Coal Sul- 
phur,” Dr. F. W. Speer, Jr., director of 
research, Mellon Institute, Pittsburgh, 
Pa.; “The Reason for the Need of Clean 
Coal,” F. R. Wadleigh, consulting fuels 
engineer, Consolidated Gas Company of 
New York; title later, James B. Mor- 
row, Pittsburgh Coal Company. 


of the safe transportation of explo- 

sives underground there must be 
recognition of the fact that state mining 
laws differ and that mine conditions vary 
widely. 

Therefore, no one system of handling 
explosives could be uniformly applicable 
in even a considerable percentage of 
cases. Besides, in this article, distinction 
is not made between coal mining and 
metal mining, except in certain instances 
where the data at hand deal with par- 
ticular situations. 

However, of basic importance in any 
type of mine is inviolable adherence to 
the rule of never handling ex- 
plosives and detonators at the 
same time. This is so vital a 
consideration that any devia- 
tion violates a fundamental 
safety principle and positively 
nullifies every other precau- 
tionary measure ever evolved 
for the safeguarding of life 
and property. 

Among other obvious precau- 
tions are prohibition of smok- 
ing, the keeping away of open lights 
and the avoidance of the careless- 
ness in handling which sometimes 
results from long familiarity with 
explosives and detonators. 

Of equal importance is the main- 
taining at the absolute minimum the 
quantity of explosives taken into a 
mine at one time and, likewise, the 
amount stored underground, even 
when in a suitable magazine. 

Fortunately, the safety measures men- 
tioned are well understood in the mining 
industry, both by operators. and miners, 
and are usually observed. Largely as 
a result of the cooperation of owners and 
employes, accidents in handling explo- 
sives are very rare. 

Obviously, the two factors involved in 
the transportation of explosives are the 
men engaged and the available facilities. 
That the men selected should be experi- 
enced and reliable goes without saying. 
Yet the care taken in choosing the right 
men can, of course, be offset by depend- 
ing solely on the human equation with 
the possibility of a slip in judgment at 
a vital time. For that reason it is highly 
desirable that full advantage be taken 
of such equipment as experience shows 
makes the handling of explosives nearly 
as fool-proof as possible. 


IE a general discussion of the subject 


* Institute of Makers of Explosives. 


SAFE TRANSPORTATION 


of EXPLOSIVES 
UNDERGROUND 
By F. J. Byrne * 


Strict Adherence To Rule Of Never 
Handling Explosives And Detonators 
At Same Time Fundamental Safety 
Principle—Summary 
Safety Practices And Description Of 
Character And Uses Of Certain 


Facilities Contributing To 


Safety 


While possibly little or anything will 
be added by this article to the sum total 
of knowledge on the subject under con- 
sideration, effort will be made to present 
more or less of a summary or composite 
of various approved safety practices and 
to describe the character and uses of 
certain facilities which have contributed 
to the safety factor. 

Taking for granted that the surface 
storage facilities are adequate from the 
s?fety standpoint, the next thing to do 
is to trace the movement of explosives 
from the magazine through the various 
stages of handling up to the point where 
the shot is ready to be fired. As ex- 
plosives and detonators should not be 
transported together, it might be well 
to divide the subject accordingly and to 
separately consider the handling of caps 
and dynamite. 

Especially interesting is the method of 
handling electric blasting caps in a 


Of Approved 


The men engaged in the trans- 
portation of explosives should 
be experienced and reliable 


leather sack, somewhat resembling a 
brief case, which is provided with a re- 
movable canvas belt with a series of 
separate pockets, each holding one cap. 
These belts vary in capacity, the number 
of compartments being 50, 75, or 100, ac- 
cording to the number of caps to be 
carried. 

When folded, a single belt fits snugly 
into the case with the caps in vertical 
position and the loop wires extending 
slightly from the pockets. The sack has 
a wide flap which is held down by a 
clasp and locked. It is carried by means 
of a shoulder strap to permit the free 
use of the hands. 

In a large eastern mine 
where detonators are carried 
in the type of sack described, 
the caps are taken into the 
workings by a shot-firer and, 
therefore, no cap is ever near 
powder until the loading of a 
hole is done. 

The method of issuing deto- 
nators provides another safe- 
guard, as the sack with the 
required number of caps is 

placed in a locked compartment in 
the distributing magazine, to which 
the shot-firer holds the key. This 
key is numbered to correspond with 
the number of the sack and is used 
to lock and unlock the sack. Under 
this arrangement each shot-firer has 
a separate locked compartment to 
which neither the miner nor any 
other shot-firer has access. At the 
end of a shift the sack is returned 
to its compartment together with a check 
for each cap used. A magazine dis- 
tributor refills the belt in the sack each 
day and locks it in the shot-firer’s com- 
partment. The distributor also makes a 
record of the number of electric blasting 
caps used for a shift and the number of 
shots fired. 

In mines where all shooting is done at 
night, a good practice is to have a man 
use a bag to carry the required number 
of cartridges for a shot to the working 
face, while the shot-firer follows later 
with the electric blasting caps. The shot- 
firer makes up the charge, tamps and 
fires the shot. 

Another method followed in certain 
eastern coal fields is that of the shot- 
firer carrying the electric blasting caps, 
the lead wires and the tamper, leaving 
the helper to carry the explosive in a bag 
and the blasting machine. The shot-firer 
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makes up the charge and the helper does 
the tamping. 

Both of the practices described are con- 
sidered safe and are rigidly followed. 

In some other mines the miners pur- 
chase the explosive directly, but nothing 
else. In such cases the detonators are 
obtained by the shot-firers and are car- 
ried by them into the mines. When fi:ing 
a shot, the shot-firer receives from the 
miner a brass check with the miner’s 
number on it. The check has a money 
value to the shot-firer as it represents 
a fixed sum which has been deducted 
from the miner’s pay. This also is a 
safe practice for the purpose of keeping 
caps and powder separated until ready 
to be shot. 

In the matter of taking explosives into 
the mines and the subsequent handling 
of explosives underground, practices vary 
according to the provisions of state laws, 
insurance regulations, and other consid- 
erations. However, it is hardly neces- 
sary to remind that the maximum of care 
should be observed regardless of any 
leeway which might be taken advantage 
of under legal or other provisions. 

When explosives are delivered at a 
shaft they should be guarded against 
danger of sparks from locomotives or 
from other sources. Also, the explosives 
should be covered, when necessary, to 
protect them from rain or other water. 
Attention should be given to piling cases 
“so as to avoid danger of toppling and 
to protect them from anything falling 
on them. 

The practice of not carrying explosives 
in cages on “man trips” is highly com- 
mendable, as is also the notifying of the 
engineer that explosives are to be low- 
ered, in order that the skip or cage may 
be made to travel at a safe speed. Fur- 
ther, open lights on a cage carrying 
explosives should be banned. 

When unloaded from the cage, explo- 
sives should be placed where there is no 
danger of being hit by cars or struck 
in any other way. Care should be taken 
not to deposit them where they will be 
under live electric wires or come in con- 
tact with rails through which electric 
current is returned. Keeping them at a 
safe distance from electrically operated 
mine equipment of every sort is also 
essential to safety. This is recognized 
to such an extent in Ohio that the law 
forbids the taking of explosives into an 
electrically equipped mine except at 
night. 

Men unloading explosives on landings 
where there are no electric lights should 
exercise care in hanging their lights 
where there is no possibility of the lights 
or sparks falling on the explosives. 

When transporting explosives in mine 
cars from the outside into drift mines 
the cases or kegs should be firmly fixed 
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to prevent sliding or other movements. 
If possible, the cars should be drawn by 
mules or pushed to permit the turning 
off of current from trolley wires. Elec- 
tric ares caused by defective bonding of 
rails and the possibility of a trolley wire 
falling are always potential sources of 
danger. In short, any possibility of an 
electric current passing through explo- 
sives must absolutely be avoided. 

Where, owing to the distance, it is not 
practicable to transport explosives by 
other means than electric haulage, closed 
cars should be used and the bodies 
thoroughly insulated. To provide the 
necessary insulation, heavy glass insu- 
lators to support the car body are used, 
or a heavy rubber mat is placed on floor. 

No open lights should be permitted on 
the powder car and only the locomotive 
operator and his helper should travel on 
the train. Enough cars should be placed 
between the electric locomotive and the 
powder car to make certain that no 
sparks from the trolley wheel or wire 
fall on the car containing explosives. 

Where it is necessary to climb ladders 
into stopes, subdrifts and raises, the men 
should have free use of their hands. 
That usually requires pulling explosives 
up by means of a rope or carrying them 
in sacks on their backs. When using a 
rope the greatest care should be taken 
to make certain that the container is 
securely fastened to the rope. If two 
men handle a package of explosives, it 
is advisable that the man below does 
not go up the ladder except to free the 
case in event it is caught on a projec- 
tion or otherwise stuck. Carrying ex- 
plosives up a ladder, either in a man’s 
arms or in a sack slung from the shoul- 
ders, is not iecommended, partly because 
it is an awkward way to handle them. 
Naturally, there is present the danger 
of slipping or dropping the container 
when carried under the arm and but one 
hand is free to grasp the rungs of the 
ladder. 

What many believe to be the best way 
to take explosives up a ladder is to carry 
the cartridges loose in a sack. But, it 
is agreed, the sack should be specially 
constructed and be of strong material. 
The use of gunnysacks or cement bags 
presents numerous objections, among 
which is liability of tearing, which is 
increased if the bags are partly rotted, 
due to contact with water, especially that 
of mines where the water is more or less 
acid. 

An approved type of sack is water- 
proof and, besides having shoulder 
straps, has a flap and is fitted with a 
strap and buckle. These sacks are rub- 
berized and are of various sizes to adapt 
them to use according to the conditions 
met. 

The claim that 


“accidents do not 
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happen—they are caused”—has peculiar 
application to mine accidents due to the 
handling of explosives. Therefore, the 
logical course is to avoid the cause. This, 
in the last analysis, is the beginning and 
the end of accident prevention of every 
character. 


SULPHUR PROBLEM IN BURN- 
ING COAL 

The clinkering of the ash in a furnace 
does not always vary directly with the 
sulphur content of the coal, states J. F. 
Barkley, in Technical Paper 436, re- 
cently issued by the United States Bu- 
reau of Mines, Department of Commerce. 
In common practice the sulphur con- 
tent has been used as an index of clink- 
ering tendencies. When sulphur occurs 
in the coal as a component of iron 
pyrites it indexes to a great extent the 
amount of the effective base, iron. When 
no iron is present there generally exists 
a highly siliceous ash of high-fusion 
temperature. When much iron is pres- 
ent the silica-base ratio is apt to be such 
that an ash of low-fusion temperature 
occurs. At times in fuel beds, because 
of lack of oxygen, the iron is oxidized 
to ferrous oxide, which forms with silica 
ferrous silicates that have a relatively 
low-fusion temperature. 

A discussion of the sulphur problem 
in burning coal is given in Bureau of 
Mines Technical Paper 436, which may 
be obtained from the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., at a price of 5 cents. 


SWELLING OF COAL DURING 
COKING 

It is common knowledge that the semi- 
bituminous coals give trouble from 
sticking of the coke in the retort or oven 
after carbonizing. This is probably be- 
cause the cokes do not shrink appre- 
ciably during the latter stages of car- 
bonization, as do those from coals higher 
in volatile matter. Experiments at the 
Bureau of Mines’ Pittsburgh Experiment 
Station have shown, however, that even 
semibituminous coals can be made to 
swell when coked at extremely rapid 
rates as in the crucible coking test. If 
the temperature is raised to 900° C. in 
one minute a strongly swollen button 
will result, whereas with the higher 
volatile coals swelling is not so pro- 
nounced. Results of the crucible test, 
it should be pointed out, should not be 
taken as indicative of the ease with 
which coke made from it ean be pushed 
out of the oven, since, although they 
do show abnormal swelling with coals 
which stick in the retort, the sticking is 
due rather to failure to shrink than to 
swelling during coke formation. Swell- 
ing with semibituminous coals is not 
observed with normal coking rates. 
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By F. R. WADLEIGH * 


Dakota, South Dakota, and Wyo- 
ming contain what has been de- 
scribed as the greatest coal deposit in 
this country, if not in the world. 
According to the estimates of M. R. 
Campbell, chief geologist, United States 
Geological Survey (given in an address 
before the International Coal Conference 


To four states of Montana, North 


at the Carnegie Institute of Technology 
in 1926), these states had original coal 
(including lignite) reserves of 1,653,127,- 
000,000 tons, or about 48 percent of the 
total original reserves (including anthra- 
cite) in the entire United States. 

The actual figures, as given by Mr. 
Campbell, are as follows: 


THE COLSTRIP OPERATION IN MONTANA 


A Description of the Strip Mining Operation 

of the Northern Pacific Railroad in Rosebud 

County, Montana—History of Development 
and Cost of Mining Outlined. 


duced in Pennsylvania, West Virginia, Source or DATA 
and Kentucky, but 81,051,165 tons had In Eugene McAuliffe’s book, “Railway 
been produced in Montana, which would Fuel,” there is a brief description of the 
give the three eastern states reserves of Rosebud coal, with extracts from a re- 
377,516,000,000 tons, against 381,302,000,- port by M. A. Daly, fuel supervisor, 
000 tons in Montana. Northern Pacific Railroad, giving the re- 

It is impossible, of course, for anyone sults of tests made on the Northern Pa- 
to visualize what such tremendous figures cific locomotives. The United States 
mean, but they are given to show the vast Geological Survey issued, under date of 
extent of Montana’s coal deposits, com- March 21, 1924, a preliminary statement 
pared with those of other states. We in the shape of a press release, which 
must remember, however, that coals of gave a brief description of the Rosebud 
the three eastern states mentioned are bed in Montana and its geology. 
of much higher quality than those of All of these articles and reports were 
Montana, so that they can not be com- written before the operations of the 
pared, ton for ton, as regards heating Northern Pacific at Colstrip were well 
value; the average B. t. u. value for the under way, and do not bring out the 
Montana coals will probably be 25 to 30 character, extent, and importance of the 
percent lower than the average for the (Colstrip development. 
eastern coals. The hearings before the Interstate 

It is quite fitting that there should be Commerce Commission on the proposed 
located in the world’s greatest coal de- merger between the Northern Pacific 
posit what is potentially the greatest Railroad and the Great Northern Rail- 
coal-producing plant in the country, if road made public much detailed informa- 
not in the world; not in terms of actual tion regarding the Rosebud coal, its 
output today, although this is large (now production at Colstrip and its use, as the 
at the rate of 1,000,000 tons per year), proposed use of coal from there made up 
but in the tonnage of coal.in actual, a considerable item in the estimated sav- 
visible sight, under development, as well ings to be brought about by the proposed 
as in production possibilities. This op- merger, under which is contemplated the 
eration is at Colstrip, in Rosebud County, use of a large tonnage of Rosebud coal 
Mont., about 30 miles south of Nichols, by the consolidated roads, amounting to 
on the Northern Pacific Railroad main about 3,000,000 tons annually, 
line. 

And it is worth noting that the man 
whose foresight, energy, and persistence 


It was in connection with the merger 
that the writer visited Colstrip and was 
given the opportunity of seeing the plant 


and its actual operation, and of obtaining 


Lignite Sub-bituminous coal Bituminous coal All coal and lignite first-hand data regarding the production 
Montana ...... 315,474,000,000  62,985,000,000 —2,655,000,000 381,384,000,000 2nd use of the coal, through the courtesy 
North Dakota .. 600,000,000,000 600,000,000,000 of H. E. Stevens, chief engineer of the 
South Dakota .. 1,020,000,000 1,020,000,000 Northern Pacific Railroad, and P. E. 
590,160,000,000 —80,563,000,000 70,723,000,000 -Thian, valuation engineer. 
Total .... 916,494,000,000 653,145,000,000 83,218,000,000 1,653,127,000,000 ForsyTH, Mont., CoaL FIELD 


Total U. S. original reserves, 3,444,- 
552,000,000. 

Taking Montana alone, Mr. Campbell’s 
estimate shows that the state contained 
originally about as much coal as did our 
three largest producing states (1927), 
West Virginia, Pennsylvania, and Ken- 
tucky; the estimate being 388,019,000,000 
tons for the three, as against 381,384,- 
000,000 tons in Montana. And it should 
be pointed out that, at the close of 1925, 
while 10,503,000,000 tons had been pro- 


* Consulting Fuel Engineer, Consolidated Gas 
Company, New York City. 


The Forsyth field, in which the Colstrip 
were mainly responsible for bringing development is located, — examined by 
about the Colstrip development, H. E. a party of the United States Geological 
Stevens, chief engineer of the Northern Survey and a preliminary statement was 
Pacific Railroad, is not a mining engi- issued by the survey, under date of 
neer, nor has his work been especially March 21, 1924. Part of the following 
concerned with coal or its use; his entire data - taken from that report and from 
experience has been in railway construc- later information issued by the survey. 
tion and maintenance: CoaL BEDS 

A brief story of the Colstrip develop- The Rosebud bed, which is the most 
ment brings out some interesting fea- important coal bed of this field, belongs 
tures as to its origin, its evolution, and to the Tongue River member of the Fort 
its future possibilities, not only in fur- Union formation, which here consists of 


ther production development but also in about 1,650 ft. of clays, sandstones, and 
the use of coal of the character produced. coal beds. 
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The Rosebud bed is exposed at only a 
few places, but it is easily traced by 
the heavy reddish clinker formed by the 
burning of the coal at its outcrop. 

Nearly all of the coals in this general 
region have burned along the outcrop 
and under cover until the fire was smoth- 
ered by the weight of the overlying ma- 
terial caving in. (Smith.) 

The Rosebud coal is of sub-bituminous 
rank; it has a conchoidal fracture and 
freshly exposed surfaces are shiny-black, 
which becomes dull on exposure to the 
air. The coal slacks quickly, a character- 
istic common to the lignite and sub- 
bituminous coals of the Middle West. 

My own observation of the Rosebud 
coal, however, leads me to conclude that 
the Rosebud coal does not slack so quickly 
as other coal of the same rank. 

At 70 degrees F. a 4-in. lump will 
crumble to pieces in 24 hours; at 55 de- 
grees F. the same lump will last a week; 
at 40 degrees F. lumps of coal will re- 
main hard and black for five weeks. In 
contradiction to this, two 4-in. lumps, 
shipped from Colstrip to New York, have 
been exposed fer about four weeks to 
temperatures ranging from 65 to 70 de- 
grees F. and still retain their size, with 
only a slight degree of decrepitation. 

The McKay bed, which lies from 6 to 
30 ft. below the Rosebud, is considered a 
split of the latter; it ranges from 6 to 
10. ft. ir thickness and the coal is of a 
similar character to that from the Rose- 
bud bed. Up to this time it has not been 
mined. 


HISTORY OF DEVELOPMENT 


In 1913, as part of a plan for prospect- 
ing the coal resources tributary to its 
lines, the Northern Pacific Railroad had 
a geological examination made of the coal 
in Rosebud County, Mont., where the 
Rosebud seam was known to outcrop and 
to underly a large area. 

The examination resulted in an esti- 
mate that the Rosebud seam underlaid an 
area of approximately 700 square miles 
in Montana alone, and that the full thick- 
ness of the seam averaged about 28 ft., 
except where crowded or burned out. It 
was estimated also from the outcrop pros- 
pecting that there were at least 32,100,- 
000,000 tons of Rosebud seam coal in 
Montana alone, and that the area of the 
Rosebud seam lying within the Northern 
Pacific land grant, 946 square miles, con- 
tained approximately 11,550,000,000 tons. 
Of this area, the Northern Pacific still 
retains mineral rights on approximately 
316 square miles, which, it was estimated, 
contained about 3,860,000,000 tons of 
Rosebud coal; this was in addition to the 
coal in the McKay seam underlying the 
Rosebud. 

In 1917, Mr. Stevens, chief engineer of 
the Northern Pacific, was instructed to 
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make a detailed survey for the purpose 
of determining the best point for the 
location and entry of a railway line into 
the field. The general characteristics of 
the coal were to be determined and its 
suitability for use as locomotive fuel, as 
well as the mining methods to be used 
and the probable cost of the coal at mine 
and at points of consumption. 

After decision was made as to the best 
location for the branch from the North- 
ern Pacific main line, a complete survey 
was undertaken of 15 square miles under- 
lain by Rosebud coal, in the center of 
which is the present operation. Over 200 
drill holes were put down through the 
Rosebud seam and five test shafts, and 
it was estimated, as a resu!t of the exami- 
nation, that there were in the 15 square 
miles a stripping tonnage of Rosebud coal 
with 40 ft. or less of overburden, amount- 
ing to approximately 43,000,000 tons; be- 
tween 40 and 100 ft. overburden, 107,000,- 
000 tons, and with an overburden greater 
than 100 ft., approximately 180,000,000 
tons, or a total tonnage in the 15 square 
miles of 330,000,000 tons. 

Another tonnage estimate, made inde- 
pendently, by a well-known mining engi- 
neer is as follows. This includes both 
the Rosebud and McKay beds: 


In the 15 square miles— 


Under 50 ft. cover Net tons 
81,000,000 
McKay bed (8 ft.)..... 19,000,000 

100,000,000 

50 to 75 ft. cover 
Rosebud bed........... 115,000,000 
33,000,000 

100 ft. cover and over 
Rosebud bed........... 160,000,000 
46,000,000 


The construction of a railroad from the 
main line along Armells Creek was finally 
undertaken, with the opening of a strip- 
ping operation about 30 miles directly 
south of Forsyth, Mont. 

For future development, it was reck- 
oned that there could be opened in the 
15 square miles mentioned at least four 
stripping pits, each containing approxi- 
mately 6,500,000 tons. 

It should be mentioned here that it 
was found necessary, in order to make a 
continuous operation, to lease certain sec- 
tions from the Federal Government as to 
mining rights. The present lease from 
the Government covers an area of 2,428 
acres, on which a royalty of 10 cents per 
ton is paid. 

Actual development of the field was 
not begun until early in 1923, and the 
railroad branch was finally completed in 
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December, 1923. At that time a test pit 
was opened and 50,000 tons of coal were 
taken out and used for general test pur- 
poses. Afterwards, development of the 
stripping operation proceeded. 

As the Northern Pacific Railroad and 
its subsidiary, the Northwestern Improve- 
ment Company, which operates its coal 
properties, were not equipped to handle 
a large stripping development, the entire 
work of development and production was 
let by contract, after bids had been sub- 
mitted to Foley Brothers, Inc., St. Paul, 
Minn., who are still doing the work under 
a five-year contract. Under this contract 
the contractor was given the entire se- 
lection of equipment for handling the de- 
sired output. 


Cost OF MINING 


After taking into consideration all fac- 
tors, it was estimated by Mr. Stevens that 
the cost of producing 6,500,000 tons of 
coal was equivalent to 88 cents per ton 
on cars at Colstrip, and that Rosebud 
coal could be put on cars at a price not 
exceeding that figure for an indefinite 
period. It is but fair to say that this 
estimate of cost was disputed at the In- 
terstate Commerce Commission hearings, 
Charles H. Smith stating that he consid- 
ered it conservative for coal under 50 ft. 
cover, but too low for cover exceeding 
50 ft. The actual cost per ton for 1926 
was given by Mr. Stevens as 98 cents, 
on an output of 730,000 tons. 


Use DEVELOPMENTS OF ROSEBUD COAL 


The successful use of Rosebud coal on 
lecomotives may properly be considered 
as an important step toward the more 
extended use of the low-grade coals and 
lignites of the western fields. To have 
found satisfactory methods and equip- 
ment for its successful use is an exceed- 
ingly valuable development and widens 
considerably the utilization field for coals 
of similar character. Those responsible 
for the origin and carrying out of the 
whole plan deserve great credit for the 
foresightedness, persistence, and ability 
shown in developing the present output 
of Rosebud coal and for the results ob- 
tained from its use. 


In the-fall of 1924, the regular use of 
Rosebud coal began on freight locomo- 
tives in the first district of the Montana 
division, between Laurel and Livingston, 
a distance of 100 miles. In 1925, its use 
was extended to include all main line 
freight locomotives between Mandan, 
N. Dak., and Missoula, Mont., a distance 
of 800 miles. 

Beginning in December, 1927, the use 
of Rosebud coal was further extended to 
the entire main line between Dilworth, 
N. Dak., and Spokane, Wash., a distance 
of 1,257 miles. 


But before any extended use of Rose- 
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bud coal could be effected, it was neces- 
sary, owing to its different character 
from that of the coals then in use, to 
make a series of tests and experiments 
in order to determine what changes, if 
any, should be made in locomotive equip- 
ment, methods of handling, etc., so as to 
bring about successful use. 

The results of these tests are described 
in the following paragraphs: 

In 1918, about one year after actual 
prospecting had been started, 374 tons 
of Rosebud coal were taken out of a test 
shaft and hauled by automobile truck to 
the Northern Pacific main line. Thorough 
tests were made on locomotives, which 
showed that the coal could be successfully 
used. These tests (“Railway Fuel,” pages 
46-52) developed the fact that, in order 
to use the coal to the best advantage, it 
was necessary to make certain alterations 
in the grates and in the locomotive front 
end arrangement; the latter was a mere 
matter of draft adjustment; but the grate 
alterations resulted in an entire change 
in the shape and amount of openings. As 
described by Mr. Daly, standard Northern 
Pacific grates had slotted openings % in. 
wide with a total opening of 39.14 per- 
cent. The grate finally chosen, as a 
result of numerous experiments, had 
round hole openings % in. in diameter 
with openings of 12.19 percent. 

These changes were made for two rea- 
sons. 

(1) To lessen the tearing effect of the 
draft on the fuel bed. 

(2) To minimize ashpan.losses. 

It was also found that the “Rosebud” 
grate was not only successful in burning 
Rosebud coal but that other kinds of coal 
could be used with equal facility, and 
that, in comparison with the standard 
Northern Pacific Railroad grate, its use 
gave the following advantages with all 
coals: 

(a) Elimination of tearing effect on 
fire. 

(b) Reduction of ashpan loss. 

(c) Reduced maintenance. 

(d) Better steaming of locomotives and 
reduced steam failures. 

(e) Greater ease in maintaining fires, 
without cleaning. 

Regarding the Rosebud grate, Eugene 
McAuliffe makes the following comments 
(“Railway Fuel,” page 51): 

“The spark-throwing characteristics of 
lignite and sub-bituminous coal seem to 
be very much modified by the use of this 
grate, designed, as it is, to furnish a re- 
stricted but widely distributed area for 
the admission of air. With the finely di- 
vided air openings, the fire bed is main- 
tained very thin and it is not uncommon 
to find the fire to be less than 2 in. thick, 
suggesting that the smaller particles of 
coal are consumed in suspension, as is 


the case when pulverized coal is burned 
in stationary plant boilers.” 

Mr. McAuliffe’s comments are con- 
firmed by my own observation, as to 
spark-throwing and thickness of fire, on 
one of the Northern Pacific Railroad 
locomotives. 

I have given considerable space to the 
development of the Rosebud grate, partly 
because it was a logical step from the 
development of the Rosebud coal opera- 
tion and partly because it points to 
greater possibilities in the successful use 
of the lignite and sub-bituminous coals. 
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No ash-fusing temperature determina- 
tions have been made of Rosebud coal, 
as far as can be learned, but tests and 
the extended use of the coal have proved 
that it makes a comparatively small 
amount of clinker and that the clinker is 
soft and does not adhere to the grates. 

To this characteristic may be at- 
tributed much of the success which has 
attended its use, particularly in the 
lengthening of locomotive runs, in con- 
junction with the use of the Rosebud 
grate, described elsewhere. 


Pounds of 
Pounds of 
Net Total per 1,000 gross coal per 
tons of coal cost of coal Cost per ton-miles in passenger 
used used net ton freight service train cost mile 
Northern Pacific R. R ... 182,883 $535,240 $2.93 186 22.2 
Great Northern R. R..... 97,559 415,601 4.26 177 18.5 


ANALYSES AND TESTS 


The following analyses of Rosebud bed 
coal are from various sources, as given: 


1. Average of 59 samples 


Moisture, air-dried basis........ 10.56 
Volatile matter, air-dried basis.. 31.34 
Fixed carbon, air-dried basis..... 50.36 
Ash, air-dried basis............. - 
Sulphur, air-dried basis........ 0.64 
B. t. u., air-dried basis.......... 10,915 


2. Average of a number of samples, U. S. 


Bureau of Mines, 7.73 percent air- 

drying loss 
Moisture . 16.80 
31.70 

3. Other analyses, as received basis 
25.2 24.8 
Volatile matter .......... 26.5 28.7 
1.304 1.30 


4. Average of 11 samples taken from 
locomotive tender, as reported by Mr. 
M. A. Daly 


Loss on air drying...... 19.15 percent 
Volatile matter ........ 35.10 percent 


5. Rosebud coal, as received, “Railway 
Fuel,” E. McAuliffe 
Moisture ..... 25.80 


6. Average of 48 samples from prospect- 
ing shafts and bore holes, Northern 
Pacific Railroad 


Loss from air drying........... 12.30 
Retained moisture.............. 11.08 
Sulphur 0.67 


SAVINGS FROM USE OF ROSEBUD COAL 

It was estimated by Mr. Stevens, and 
so stated in his testimony at the Inter- 
state Commerce Commission hearing, 
that in 1926, substitution of Rosebud coal 
for coals previously used showed a sav- 
ing of $700,000, which would, of course, 
be proportionately increased by the use 
of a larger tonnage on the Northern Pa- 
cific locomotives; it was estimated that 
over 1,000,000 tons will be used in 1928. 

As of interest in this connection, the 
above figures are given from the In- 
terstate Commerce Commission reports 
for December, 1927. 

PRODUCTION OF ROSEBUD COAL AT 

COLSTRIP 
No production figures are available ex- 


cept those for the years 1926 and 1927, 
as follows: 


Total production 
730,677 net tons 
822,114 net tons 


For 1928, it is estimated by the North- 

ern Pacific that approximately 1,000,000 
tons will be produced. 
- It is of interest, in this connection, to 
consider the estimated output as pro- 
posed in the plans for merging the 
Northern Pacific and the Great Northern 
Railroad. 

In the public hearings before the Inter- 
state Commerce Commission, it was testi- 
fied that the merged roads would, under 
the plans proposed, use about 3,000,000 
tons of Rosebud coal yearly. 

At present, the stripping operation at 
Colstrip is confined to one pit, which is 
about 7,800 ft. long and is being cut 900 
ft. wide. 

Up to September 1, 1927, there had 
been removed from this pit about 1,778,- 
000 tons. It was originally estimated 
that the pit contained about 6,500,000 
tons of coal and that on January 1, 1928, 


1926 
1927 
4 
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there still remained about 4,500,000 tons 
to be taken out. 

Other pits of similar area have been 
tentatively located for future production 
requirements. 

THE COLSTRIP OPERATION 

The Colstrip operation is not a mine 
but an excavation or stripping. A seam 
of solid coal, with an average thickness 
of 28 ft., has been so deposited that the 
overlying earth and rocks can be removed 
by mechanical means and the coal loaded 
into cars, ready for shipment, at an ex- 
tremely low cost and with a minimum of 
labor, a force of 71 men producing about 
1,000,000 tons of coal per year. Is there 
any other coal operation in the world 
that can show a like performance or one 
approaching it? For the year 1926, the 
U. S. Bureau of Mines’ official statement 


gave the following figures for this 
operation: 
Loaded at mines Value No. of 
for shipment per ton days worked 
729,653 net tons.... $1.50 216 


Average tons per 
No. of men man employed 
employed per day 
71 47.64 
Compare the output per man per day 
at this operation with the maximum in 
other producing states in 1926—it ranges 
from 29.88 in Colorado to 2.50 in South 
Dakota. The following table, taken from 
the Bureau of Mines report, gives the 
highest average production per man, by 
counties in each state, in 1926: 


Average tons per 


State County man per day 
Alabama ......St. Clair..... 3.59 
Arkansas ...... Franklin ..... 3.72 
Colorado ...... 29.88 
Jackson ..... 9.03 
8.35 
Cherokee 6.16 
Kentucky ..... Martin ...... 6.87 
Maryland ..... Garrett ...... 4.09 
Michigan ..... Saginaw 2.63 
Missouri ...... ertem ....... 8.21 
Montana ...... Rosebud 47.64 
New Mexico.... Colfax ....... 4.43 
North Dakota.. Burke ....... 12.08 
Harrison .... 8.12 
Oklahoma . Various...... 3.94 
Pennsylvania ..Greene ...... 5.34 
South Dakota.. Perkins ...... 2.50 
Tennessee ..... Clairborne . 4.93 
Various ..... 4.22 
Emery ...... 7.07 
Virginia ...... sis 4.79 
Washington ...Various...... 5.50 
West Virginia.. Logan ....... 6.12 
Wyoming ...... Sheridan .... 10.48 


EQUIPMENT AT COLSTRIP 

The stripping equipment at Colstrip 
consists of the following: 

One 350-ton Marion revolving type 
combination drag line and_ shovel, 
equipped with 150 ft. drag line boom and 
a 90-yd. boom, both with 6-yd. dippers. 

One 175-ton Bucyrus revolving type 
shovel with a 75-ft. boom and 7-yd. 
dipper. 
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One Paige gasoline drag line with 80- 
ft. boom and 244-yd. bucket. 

Twenty-ton locomotive crane, compres- 
sors and drilling machine. 

Two 60-ton electric storage battery lo- 
comotives, used for shifting and placing 
cars; designed specially for this work by 
the General Electric Company. 

There is also a well-equipped machine 
shop and storage room; tools are all 
motor-driven. The camp is well laid out 
and contains 10 buildings for various pur- 
poses, including a recreation hall, two 
bunkhouses, and 14 cottages—all elec- 
trically lighted and steam heated from a 
central boiler plant. 

All machinery is electrically operated, 
power being obtained from the Montana 
Power Company. 


STRIPPING OPERATION 

The pit now being worked is about 
7,800 ft. in length and is being cut to a 
width of 900 ft. 

The pit was opened by cutting the 
Marion shovel as a drag line, taking out 
a through cut about 125 ft. in width, on 
the bottom for the entire length of the 
pit. The Bucyrus machine is used as a 
coal loader and follows the stripping 
work, on the bottom of the coal seam; 
the track for cars to be loaded is laid on 
top of the seam, as shown in the photo- 
graphs. 

The output of the stripping shovel has 
been quite uniform for the different 
classes of material, so that, with cross 
sections and boring data available, the 
location of the stripper at any time can 
be predicted with considerable accuracy 
and each of the two machines arranged 
to meet the fuel requirements of the rail- 
way company. 

At the time of the writer’s visit to 
Colstrip, about. 550,000 tons of coal had 
been stripped and was ready for the load- 
ing shovel. 


PREPARATION OF COAL 
It has not been found necessary to give 
any cleaning or screening preparation to 
the Rosebud coal, except such as is cus- 
tomary at the various locomotive coaling 
stations. Coal is loaded by the electri- 
cally-operated shovel directly into rail- 
road cars, which are then hauled to the 

coaling stations and unloaded. 


FUTURE OF THE SUB-BITUMINOUS COALS 
AND LIGNITES 

There seems to be important possibili- 
ties for the future of the low temperature 
carbonization of the Rosebud and coals 
of similar character, and experiments are 
now being conducted to determine their 
value for such treatment. A great deal 
of experimental work has already been 
done by the U. S. Bureau of Mines and 
the University of North Dakota on the 
carbonization, briquetting and uses of the 
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low-grade coals and lignites of the Da- 
kotas, Wyoming, and Montana. Much of 
this work has been described in various 
bulletins of the bureau, of which the 
following is a partial list: Reports of In- 
vestigations — Serial 2441, February, 
1923; Reports of Investigations—Serial 
2569, February, 1924; Bulletin 89; Bulle- 
tin 255; Bulletin 221; Technical Paper 207. 

Much work on lignite utilization has 
been done by the Canada Department of 
Mines, the results of which are available 
in various bulletins of the department. 

In Germany, France, Italy, and notably 
in Australia the use development of the 
low-grade coals and lignites has been 
and is now the subject of a great deal 
of investigation and research. In Ger- 
many, the use of “brown coal” (lignite) 
has progressed to such a point that its 
production in 1926 amounted to 139,877,- 
000 metric tons, of which 34,354,000 tons 
were converted into briquettes. 

With the practically inexhaustible sup- 
ply of cheaply available coal along its 
lines in Montana, one may visualize a 
day when the Northern Pacific Railroad 
will be operated with electrical power 
made from Montana coal, at plants near 
its own mines, supplied with water from 
the Yellowstone River; perhaps with by- 
product recovery, and the manufacture 
of briquettes from a carbonized product, 
for house heating and farm use. 

A logical development this would be, 
waiting only on the country’s growth in 
population and progress; such growth 
would be effectively carried on by such 
a use of the country’s greatest natural 
resource. 


KENTUCKY GEOLOGICAL SUR- 
VEY REPORT 


_The Administrative Report for the 
(Sixth) Geological Survey of Kentucky 
for the years 1926 and 1927 shows that 
during the biennium of 1926-27 50 coun- 
ties were surveyed in the State of Ken- 
tucky, totaling 16,659.15 square miles, or 
about 40 percent of the area of this 
state. During the same time 15 new 
sheets and part sheets of 1: 62,500 scale 
topography were surveyed. 

There are available now from the sur- 
vey 35 separate oil and gas structural 
maps covering the entire eastern Ken- 
tucky coal fields, involving an area of 
about 10,500 square miles. Most of this 
is mapped on a unit key-bed, the Fire 
Clay coal (No. 4 Hazard field—Potts- 
ville). It is the largest single area thus 
mapped in the world. 

Figures showing production of Ken- 
tucky’s minerals summarized for 1925 
and 1926 and given in detail for various 
years with graphs including 1927 are 
presented. 

A descriptive list of 70 reports and 302 
maps now available is given. 
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EXPLOSIVES AND THEIR 
PROPERTIES 


(Continued from page 776) 

It was known long ago that the diameter 
of the cartridge is of great importance 
in this respect. Our Federal Bureau of 
Mines showed it recently in a great num- 
ber of tests. The rate of detonation 
rises rapidly from %-in. cartridges to 
1% in., and very slowly to 1% in. In 
one series of shots %-in. cartridges gave 
1,900 meters per second, the 1%-in., 
5,120, and the 1%-in., 5,330 meters per 
second, for 40 percent gelatin dynamite. 
In another series from 2,630 meters per 
second for %-in. to 3,445 meters per sec- 
ond for 1%-in., and 3,750 for 14%4-in.— 
this on 40 percent strength L F am- 
monia powder. 


EXPLOSION BY INFLUENCE 


It is required of explosives that they 
should communicate the explosion from 
cartridge to cartridge, even with a space 
left between them. It is not necessary 
to assume that it is due to the effect of 
the flame jumping the distance between 
the cartridges, because it is possible to 
explode dynamites by influence even 
when there is noncombustible substance 
intervening. 

Should the medium between cartridges 
be air, it is possible to calculate the tem- 
perature rise according to the law of 
adiabatic compression: 


P k-1 
T equals T’ }—f — 

Where T’ is absolute temperature and 
P’ is the pressure before beginning of 
compression, T is the absolute tempera- 
ture and P the maximum pressure 
reached, k is the ratio of specific heats 
at constant pressure to constant volume 
(k equals 1.4 for air). We calculate 
that under a pressure of only 200 at- 
mospheres, or 2,845 pounds per square 
inch, the air will be heated to 1,062 de- 
grees C. or 1,944 degrees F. The pres- 
sures developed in a borehole are much 


higher. The Federal Bureau of Mines 
gives the following figures: 
Lbs. per 
sq. in. 


straight dynamite (nitro- 
50% straight dynamite (nitro- 


132,300 
40% ammonia dynamite....... 126,890 
30% straight nitroglycerin dy- 

40% straight nitroglycerin dy- 

40% gelatin dynamite......... 120,110 


Sensitiveness to explosion by influence 
depends much on the diameter of the 
cartridge. It is lowest for % in. and 
rises with the diameter. Our Federal 
Bureau of Mines gives the following re- 
sults of its experiment: 


Forty percent gelatin, one month old, 
failed to explode. 


At 9 to 12 in. for %-in. cartridge. 

At 30 to 35 in. for 1%-in. cartridge. 

The six months’ old gelatin dynamite 
failed to explode. 

At 0 to 6 in. for %-in. cartridge. 

At 25 in. for 1%-in. cartridge. 

Forty percent L. F. ammonia dyna- 
mite, one month old, failed to explode. 

At 18 to 35 in. for %-in. cartridge. 

At 50 to 70 in. for 1%-in. cartridge. 


The six months’ old 40 percent L. F. 
ammonia dynamite failed to explode. 

At 10 to 15 in. for %-in. cartridge. 

At 30 to 70 in. for 1%4-in. cartridge. 

The fineness of ingredients exert a 
considerable influence on the sensitive- 
ness of explosives, a fact borne out by 
every-day experience in powder manu- 
facture. Also the strength of detonator 
used, the nature of the ground on which 
the shooting is done, and the strength 
of confining media are of importance as 
far as sensitiveness of detonation by 
influence is concerned. This should be 
borne in mind, especially when the pow- 
der is judged by the determinations of 
sensitiveness made on the ground. 
There are many powders, especially in 
Europe, that possess no sensitiveness 
when shot on the ground in paper 
tubes—and detonate completely in the 
borehole. 

We have attempted to get an analysis 
of the many sides of explosives’ action. 
The question now is: Presume we have 
information as to what are the gases 
given off during explosion—we can tell 
what the pressure is, the temperature, 
the rate of detonation, etc—then how 
are we to consolidate this information 
into an opinion as to what the ultimate 
effect, the actual performance of the 
explosive in a mine or quarry, etc., might 
be? This was a very much debated 
question among explosives men. The 
opinions now seem to be somewhat in 
agreement as to the theoretical treat- 
ment of the subject. We hope we made 
it clear that data as to composition, heat 
evolved, and maximum temperature of 
explosion, are consolidated into a figure 
expressing the pressure (f) produced in 
the borehole. We have attempted to 
show that the rate of detonation may 
determine either the usefulness or use- 
lessness of a mixture of carbon 


car- 
riers and oxygen carriers. It was also 
shown what far-reaching effect the 
charge density has. 

A German investigator, Kast, has 


shown that should the pressure exer- 
cised by one unit of explosive, confined 
in a unit volume (density equals 1), 
which we shall term as f, times the load- 
ing density, d, times the rate of deto- 
nation, V, gives a number expressing 
the measure of total usefulness of an 
explosive (Brisanz) : 
Then B equals f x d x V. 
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He obtained in this way the following 
figures: 


Nitroglycerin (loading density)..... 1.60 


145,900 
Mercury fulminate (loading density). 3.50 125,800 
100% blasting gelatin (loading den- 

1.63 156,300 
80% gelatin dynamite (loading den- 

Trinitrotoluol (loading density)..... 1.59 85,100 
75% Guhr dynamite (loading den- 

1.50 75,800 
Ammonium nitrate (loading density). 1.30 42,700 
Black powder (loading density)..... 1.20 1,350 


Using the same method, one can com- 
pute for— 


40% straight NG dynamite (loading 


40% gelatin dynamite (using 40% 
Soa as primer) (loading den- 
410% gelatin dynamite (using No. 6 
blasting cap) (leading density) . 1.65 19,235 
dynamite (loading den- 
Black "pauutioes powder (loading den- 
1.25 2,260 


These numbers do show an interesting 
comparison between effective strengths 
in a fair concordance with the findings 
in practice. One must always assume, 
however, that the maximum rate of 
detonation is reached, that the detona- 
tion is complete, and that the powder 
fills the borehole completely. 

It is hoped that the analysis of the 
many properties that go toward best and 
most complete utilization of potential 
power of explosives may invite a discus- 
sion from the powder consumers and 
lead to an intelligent cooperation be- 
tween the powder man and the mining 
man. 


SALES OF CLAY IN 1927 


The quantity of clay sold by producers 
in the United States in 1927 amounted to 
3,849,176 short tons, valued at $13,697,- 
159, or $3.56 a ton, according to a state- 
ment made public by the Bureau of 
Mines. These figures show a decrease of 
3 percent in quantity and value, com- 
pared with 1926. They represent only 
clay sold as clay or mined under royalty 
and do not include the much greater 
quantity of clay that was burned into 
clay products by the producers them- 
selves from their own property. The 
leading five states, in the order of the 
quantity of clay sold, were Pennsylvania 
with 23.3 percent of the total quantity, 
Missouri with 10.8 percent, Ohio with 8.4 
California with 7.5 percent. 

The imports and exports of clay de- 
creased in quantity and value in 1927 
as compared with 1926. The imports of 
clay amounted to 394,500 short tons, 
valued at $3,448,970, a decrease of 19 
percent in quantity and value. Kaolin, 
or china clay, constituted 86 percent of 
the total imports in 1927. Exports of 
clay in 1927 amounted to 99,384 tons, 
valued at $1,117,889, an increase of 11 
percent in quantity and 13 percent in 
value as compared with 1926. 
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Shading shows area mined from 
Oct. 15,1927 to Apr. 1,1928 with 
one loading machine on single shift. 


Wane! 


0 


| 


— mined by hand before the 


>ecvzasfallation of loading machines —] 


0 
Report No. 85 
Mechanical Loaders 
in 
Room-and-Pillar 
] ges Mining 
RSE 
WCHL 
WG Entries driven by machine during 
3 weeks period working triple shitt 


MECHANIZATION REPORT NO. 85 


EPORT No. 85 describes a room- 
Revere mining operation with 

mechanical loaders in a 6%-ft. 
seam of coal. This mine was worked for 
a number of years with hand loading, but 
in October, 1927, two loading machines 
were installed and all hand mining dis- 
continued. The map accompanying this 
report shows the actual mine workings in 
the section where the mechanical loaders 
were used; the unshaded portions show 
the extent of the hand mining prior to 
the installation of the machines, and the 
shaded portions show the entry and room 
work done with the loaders to April 1, 
1928. 

The map shows that the rooms in the 
last panel to the left were all driven from 
the entries and the rooms in the last 
panel to the right were advanced for a 
distance of about 300 ft. This was done 
from October 15, 1927, to April 1, 1928, 
with one loading machine working double 
shift. In the first panel to the left off 
the main entries the mining indicated by 
the shading was done by one loading ma- 
chine on single shift during this same 
6% months period. In this panel the 
entries had already been driven by hand 
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MECHANICAL LOADERS IN 
ROOM-AND-PILLAR 
MINING 


for a distance of about 300 ft. when the 
machines were installed but no room 
work had been started. In 6% months 
the entries had been advanced 200 ft. 
to the panel limit; five rooms to the right 
and left were driven up and completed 
and four rooms on each side were more 
than half completed. This is equivalent 
to completing 15 rooms and at this rate 
it is estimated that a 20-room panel 
would be developed from the main en- 
tries and all rooms mined out in a nine 
months operating period. 

In hand mining, a standard panel 
worked 19 rooms off of each side of the 
entries and about three years was the 
average time that a panel of this size 
would be developed and mined out. Since 
the area mined by the loading machine in 
§ months is about one-half of the size of 
the hand-mining panel, an approximate 
comparison between the hand-loading and 
machine mining records indicates that the 


rate with machines is about twice as fast 
as with hand loading at this mine. 

During a recent one-month operating 
period the average production for three 
loading machine operations was 615 tons 
per day or 205 tons for each machine 
shift in a panel. The average production 
from a panel with hand mining was from 
200 to 250 tons per shift but a panel! had 
twice the number of rooms under develop- 
ment as with mechanical loading. This 
means that with mechanized loading the 
mining territory is concentrated into 
slightly more than half of the area that 
would be required for the same tonnage 
with hand work. It has been found at 
this operation that the faster rate of 
mining and the concentration of working 
places has resulted in lower installation 
and operating: cost for track, timbering 
and general maintenance in the entries 
and rooms. 

In hand mining the rooms were driven 
35 ft. wide and when the mechanical 
loaders were first installed this same 
width was maintained. A double track 
was laid in each room with a cross over 
between the two tracks and with connect- 
ing switches through the break-throughs 
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between adjoining rooms. It was thought 
that the two loading tracks would elim- 
inate some of the delay incidental to 
shifting cars on a single track. How- 
ever, when the loading machine was in 
position to load on one track it had to 
change its position to load onto the other 
and in a wide room the machine could not 
reach from one corner of the room to the 
track on the opposite side. 

After using this system for some time 
it was decided that an improvement 
could be made by reducing the width of 
the rooms to 30 ft. and bringing the two 
tracks together at a point close to the 
face. This provides a single track for 
loading at the face and a side track for 
car shifting. The switch is moved 
ahead as the room advances so that the 
shifting distance for the cars is reduced 
to a minimum. Because of the short dis- 
tance it is usually possible to drop an 
empty by hand to the machine while the 
load is being hauled and this adds a frac- 
tion of a minute to the operating time of 
the loading machine on each car place- 
ment. The small capacity of the mine 
cars requires that a comparatively large 
number must be loaded during a shift 
and a short time saved on each car be- 
comes an appreciable saving during the 
course of an eight-hour shift. 

The loading machine operations at this 
mine are considered by the management 
as satisfactory and successful and to 
have shown marked economies over hand 
mining. The management reports that 
from the time the machines were first in- 
stalled they have had a very gratifying 
cooperation by the men employed on 
these operations and the efforts and in- 
terest shown by these men has been a 
very material factor toward their suc- 
cess, 
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OPERATING REPORT 
PHYSICAL CONDITIONS 

The seam has an average height of 
6% ft. of hard structure coal with in- 
termittent or occasional streaks of im- 
purities. The top is a slate which stands 
fairly well in the entries and rooms. 
Hard clay bottom. Seam is generally 
level. Cover 250 ft. Open lights are 
used; the entries are rock dusted and 
sprinkled. 


MINING SYSTEM 


Room-and-pillar advancing with me- 
chanical loaders in the entries and rooms. 
Panels 550 ft. wide are developed by a 
pair of entries in the center and rooms 
are worked to the right and left. Ten 
rooms are worked advancing off each side 
and are driven 30 ft. wide on 50-ft. cen- 
ters 250 ft. long. A new plan contem- 
plates driving the rooms 500 ft. long. 
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One machine is used in a panel driving 
the rooms and advancing the entries. An 
average of between three and four rooms 
are loaded out each shift and four or five 
rooms are kept under development off 
each side of the entries in order to pro- 
vide sufficient working places so that the 
loading, cutting, drilling and other op- 
erations may be carried on simul- 
taneously and without interference dur- 
ing the working shift. 


CUTTING, DRILLING AND BLASTING 


The coal is undercut by machine with 
a 6-ft. cutter-bar and is drilled with an 
electric hand drill. Various types of 
powder with different shot spacings 
have been tried and the present method 
of shooting with permissible explosive 
has been found the most satisfactory and 
has increased the tonnage loaded by 20 
percent. Eight shots are made in a 
room; four are first fired near the bottom 
of the seam to give a snubbing effect 
and these are followed by four top shots. 
The coal is well broken down by the 
shooting so that very little digging is 
required by the loading machine. 

Two cutting machines, with a crew of 
two men each and two drilling crews of 
two men each do the cutting, drilling and 
shooting for three loading machine oper- 
ations. This work is usually done on the 
day shift. At times there are some hard 
impurities in the seam and where this 
occurs an extra shift of cutting and drill- 
ing is necessary and is done at night. One 
shot firer does the shooting for the load- 
ing operations. 


LOADING 


The loading machine has caterpillar 
trucks on which it works and travels 
from place to place and loads directly 
into mine cars. Each machine is oper- 
ated by three men, one at the control, one 
at the head end and one at the loading 
boom who trims the cars and drops the 
empties from the sidetrack. 

Two loading machines are operated at 
this mine, one working on day shift only 
and the other on both day and night 
shifts. This makes an equivalent of three 
mechanical operations. 


HAULAGE 


The track is of 16-lb. steel on 36- 
in. gauge in the room with a sidetrack 
as already described. All gathering haul- 
age is done with mules. One driver hauls 
the loads from the machine to the room 
sidetrack and another driver with a 
“spike team” hauls trips of several cars 
to the main parting. The empty cars are 
dropped from the room sidetrack to the 
loading machine by hand except occa- 
sionally when an adverse grade may re- 
quire the use of the mule and driver. 
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The cars are of 114-ton capacity and this 
small size necessitates a great number of 
car changes during a working shift— 
an average day’s loading will be in ex- 
cess of 125 cars. A crew of three track- 
men are used to extend the track and 


switches for the three machine opera- 
tions. 


TIMBERING 


The top usually stands well and seven 
posts are set in a room after each cut. 
One timberman does this work for one 
loading machine operation. 
are recovered at this mine. 


No pillars 


Summary of Operating Crew for 


Three 
Working Shifts 

Machine Operators .............. 
Machine Helpers ............... 83 
3 
Cutting Machine Operators ....... 2 
Cutting Machine Helpers .......... 2 
3 
1 
Total Men for Three Crews...... 32 


In addition to these, there are two 
electricians employed for machine repair 
and maintenance and there is one man on 
the surface in the shop and supply-house 
who is also considered as part of the 
loading machine crews. This makes an 
average of 12 men for each loading op- 
eration to perform all work from the face 
to the main line sidetrack. 


PRODUCTION RECORDS 


During a recent one-month operation 
an average of 615 tons was loaded per 
day. This was with three loading oper- 
ations—two on the day shift and one on 
the night—and gives an average of 205 
tons per machine shift. 


EQUIPMENT 


For three operations with two loading 
machines there are two cutting ma- 
chines, two electric drills and nine mules 
—three single and three spike teams. 


PREPARATION 


No particular effort is made at this 
mine to produce lump coal. The tipple is 
equipped with picking tables and shaking 
screens. The impurities which are re- 
moved at the tipple generally occur in 
lumps of coal and these are passed 
through a breaker which crushes the coal 
but leaves the impurities in large sizes 
so that a very satisfactory separation is 
made by screening. 
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MECHANIZATION REPORT NO. 86 


HE operation described in Report 
TP. 86 is in a mine operated en- 

tirely by mechanical loaders in a 
seam averaging 7 ft. in height. This 
mine was originally operated by hand 
loading but several years ago all work 
was discontinued and the mine closed 
down. In the early part of 1927 the 
property was taken over by a new man- 
agement and work was started to rehabil- 
itate the plant with the intention of oper- 
ating entirely by mechanical loading and 
in April, 1927, the first loading machine 
was installed. Since that time five other 
units have been added. 

Starting in April, 1927, the production 
at this mine was about one car per day; 
this was gradually increased as the de- 
velopment was extended and in the suc- 
ceeding period to September 1, 1928, the 
total tennage of 270,072 tons was mined. 
This includes the period for reopening 
the mine so that the average daily ton- 
nage for each machine figured from this 
production does not represent the present 
performance. The management reports 
that the mine has now been developed to 
a production basis, and an average of be- 
tween 4,000 and 5,000 tens per month per 


By G. B. SOUTHWARD 


MECHANICAL LOADERS IN 
ROOM-AND-PILLAR MINING 


machine, or an annual rate of 300,000 
tons per year with six loading machines, 
is now expected. 

This operation is an interesting illus- 
tration of the advantages of mechanized 
loading over hand loading. The natural 
physical conditions underground are not 
unfavorable for hand loading but the 
working territory, in the course of a 
number of years of mining, had become 
so extended that the maintenance and 
operation of this property with hand 
methods was not profitable under present 
market conditions. 

In adapting this mine to mechanized 
loading a considerable amount of rehabil- 
itation work was necessary for draining, 
timbering, track and grading, but because 
of the fact that the mechanized mining 
would be concentrated into a compara- 
tively small area it was not necessary to 
reopen all of the original working places 
in order to produce the tonnage required. 
Furthermore, the fast rate of entry driv- 


ing with mechanical loaders has made it 
possible to develop new panels in a much 
shorter length of time than would have 
been possible with hand work. This is 
well illustrated by the progress shown on 
the accompanying map. 

The map submitted with this report 
shows a part of the workings at this 
property which have been mined entirely 
with mechanical loading from April, 1927, 
to September, 1928. The completed 
panel, indicated by the heavy shading, 
shows the area mined by two loading 
machines from April, 1927, to April, 
1928. In this panel a pair of entries 
were advanced a distance of 800 ft. and 
42 rooms—21 to the right and left—were 
driven up and completed. These were 
24 ft. wide and an average of 300 ft. 
long. Beyond this panel the light shad- 
ing shows the advancement made in four 
main entries with one loading machine 
operating from April through August, 
1928—a five-months period. Each of 
these headings were driven about 700 ft. 
and with the breakthroughs this makes 
a total advancement of approximately 
3,200 ft. The unshaded workings to the 
right of the main entries show the de- 
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velopment made in a new panel with one 
loading machine from June to Septem- 
ber, 1928—a three months period. In 
this panel the entries have been driven 
300 ft. and a total of 14 rooms—7 to the 
right and left, are now started and the 
panel is practically developed to full 
working capacity. Im all of the above 
described operations the loading has been 
done on single shift only. 

From records at other mines in this 
field it is reasonably sure that the rate 
of mining with mechanical loading is 
twice as fast as with hand work and 
that the territory required for a given 
tonnage will be concentrated into one- 
half the area that would be necessary 
with hand loading. 


OPERATING REPORT 
PHYSICAL CONDITIONS 


The seam has an average height of 7 
ft. of hard structure coal. There are no 
regular partings but intermittent and 
irregular bands of impurities occur. The 
top is a slate which stands well in the 
entries and rooms without excessive tim- 
bering. The bottom is fire clay. The 
seam is generally flat but has local rolls 
and hills which at times reach a grade of 
over 10 percent. The cover is slightly 
over 200 ft. Open lights are used; en- 
tries are rock dusted, and the coal is 
sprinkled at the face. 


MINING SYSTEM 

The mine is worked on the advancing 
room and pillar system with mechanical 
loading in the entries and rooms. No 
pillars are drawn as the light cover per- 
mits an extraction of about 70 to 75 
percent of the coal in the first mining. 
The entries are driven 12 ft. wide with 
a 20-ft. chain pillar between; the rooms 
turned to the right and left off the en- 
tries and are 24 ft. wide with a 12-ft. 
pillar between. In the older panels these 


. were driven 300 ft. long; in the new 


panels projected for the mechanized load- 
ing the rooms are driven 500 ft. long. 

In the development work one machine 
is generally used to advance a set of en- 
tries but in a regular panel two machines 
are used to drive the entries and work the 
rooms advancing to the right and left off 
the entries. A machine is usually con- 
fined to one side of the panel—six rooms 
represent the average clean-up during a 
shift and about twice this number is kept 
under development so that the other op- 
erations of cutting, drilling, etc., may be 
carried on simultaneously during a shift 
without interfering with the loading op- 
eration. 


CUTTING AND BLASTING 


The coal is machine undercut to a 
depth of 6 ft. and is shot with permis- 


Leaded Care at Bottom 


sible explosives and electric firing. The 
holes are made with an electric hand 
drill using 8 shots in a room and 6 in an 
entry. The coal is fairly well broken 
down by the shooting although at times 
a slight amount of digging is required by 
the machine to loosen a standing shot. 

Usually a cutting machine with a crew 
of two men and a drilling crew of two 
men is employed with each loading ma- 
chine unit. Ordinarily this is done on 
the day shift; however, there are times 
when the cutting and drilling is slowed 
down by hard streaks of impurities, and 
this necessitates extra time for these 
operations which is usually performed on 
the night shift. An average of 7 cutting 
and drilling shifts is usually found neces- 
sary for six loading shifts. 


MECHANICAL LOADING 

The loading machine works and travels 
from place to place on caterpillar trucks 
and discharges directly into mine cars. 
A crew of three men operate each ma- 
chine—one at the control, one at the head 
end and one trimming the cars. This 
work is done on the day shift only. In 
entry development an average of eight 
places—each producing from 15 to 20 
tons—is loaded during the working shift 
and in room work an average of six 
places—each producing about 35 tons—is 
loaded. 

HAULAGE 

A gathering locomotive with one 
motorman serves each machine shifting 
single cars as loaded into a near-by room. 
The mine cars are 3% tons capacity 
which is about twice the size formerly 
used for hand work. This car is illus- 
trated in Figure 2 and it will be noted 
that the sides are tapered down near one 
end, which allows the boom of the load- 
ing machine to reach up into the front 
end of the car and reduces the head room 
required. A single track of 30-lb. steel 
on 42-in. gauge is laid in the rooms; 40- 
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Ib. rail is used on the entries. Four 
trackmen are employed to extend the 
track and lay the switches for six load- 
ing machine operations. 


TIMBERING 

The timbering does not present any 
particularly difficult problem as the top 
in the rooms is generally good and stands 
well for the short length of time required 
to drive a room to its limit. Two posts 
are generally set after each cut and a 
timbering crew of two men is employed 
for six loading machine operations. 


Summary of Regular Crew Employed 
for Six Loading Machine Operations 


Loading Machine Operators........ 6 
Loading Machine Helpers ...... va 
Gathering Motor Crew ........... 6 
Cutting Machine Operators ....... 7 
Cutting Machine Helpers .......... 7 
Drillers and Helpers ........:..... 14 
2 


This makes a total of 58 men directly 
employed for six loading machine opera- 
tions or an average of 914 men per ma- 
chine. With the exception of the extra 
drilling and cutting, this work is all done 
on a day shift of eight hours. 


EQUIPMENT 
Each loading machine operation has 
one cutting machine, one electric drill 
and one gathering locomotive. 


PREPARATION 


There are no figures available to show 
the sizes of coal as compared with hand 
mining but the management reports that 
the screenings with mechanized loading 
may probably be increased 5 percent over 
hand mining and that the picking labor 
required on the table is probably double 
that required for the same production 
with hand loading. 
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Big Electrolytic Zine Plant to be Built 
In Illinois 


Plans for the erection of a $1,000,000 
electrolytic zine plant at East St. Louis, 
Ill., by the Evans-Wallower Lead Com- 
pany, have been completed, according to 
announcement by Edgar Z. Wallower, 
president. Work on some units of the 
project have been started. 

The plant has been designed primarily 
to use low-grade western zinc concen- 
trates, which are desirable on account 
of the by-product values, according to 
Mr. Wallower. However, in periods of 
overproduction in the Tri-State district, 
zine concentrates from Joplin will be 
used to advantage. 

“The effect of the operation of a plant 
of this kind,” according to Mr. Wal- 
lower, “will be to stabilize the market 
for concentrates and metal, rather than 
to disturb the balance between output 
and consumption.” 

.Equipment of the plant will consist of 
roasting furnaces, Cottrell electrostatic 
precipitators for roasting ores and sav- 
ing dust losses, and buildings containing 
leaching and purification tanks, filters 
and motor generators. 

The investigations of the company 
have extended over a year, and included 
a trial run of concentrates from one of 
its mills in the Bunker Hill and Sullivan 
plant at Kellogg. 

The tests were said to have been suc- 
cessful in every way, and high-grade 
metal was produced at a most satisfac- 
tory percentage of extraction. As a re- 
sult of the tests, engineers were commis- 
sioned to draft detailed plans and esti- 
mates for the new plant. 

It is understood that the capacity of 
the new plant will be about 50 tons of 
metal a day. The plant has been de- 
signed so that its capacity may be 
doubled by the erection of duplicate units 
alongside the original buildings. 

The Evans-Wallower Lead Company 
recently was formed by the consolida- 
tion of the Tri-State mines of the Golden 
Rod Mining and Smelting Company with 
the Evans Lead Company, of Charleston, 
W. Va. The Evans-Wallower is the 
fourth largest producer of concentrates 
in the Tri-State district, having produced 
38,058 tons of zinc and 8,240 tons of 
lead concentrates in 1927. 
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Large Copper Producers Form Sales 
Company 


The Phelps Dodge Corporation, 
Nichols Copper Company, Calumet and 
Arizona Mining Company and Old Do- 
minion Company have announced that 
they have formed a new agency through 
which to sell their copper to be known 
as Phelps Dodge Sales Company, Inc., 
with offices at 99- John St., New York. 


Commencing October 1, 1928, the new 
company will market all copper hereto- 
fore sold by Phelps Dodge Corporation 
and Nichols Copper Company. This will 
include the product of Phelps Dodge 
Corporation, Calumet and Arizona Min- 
ing Company, Old Dominion Company; 
also Nichols Copper Company and their 
clients including United Verde Extension 
Mining Company and The Granby Con- 
solidated Mining, Smeltiny and Power 
Company, Ltd. 


The officers and directors of the new 
company will be as follows: Walter 
Douglas, chairman of the board; C. 
Walter Nichols, president; Gordon R. 
Campbell, vice president; A. T. Thom- 
son, secretary and treasurer; Walter C. 
Bennett, chairman advisory committee; 
Charles A. Austin, manager of sales; 
Martin H. Crego, assistant manager of 
sales. 


Walter Douglas, C. Walter Nichols, 
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Gordon R. Campbell, Cleveland E. 
Dodge, Walter C. Bennett, directors. 
The new agency, it is estimated, will 
market about 40,000,000 pounds of cop- 
per monthly, including the entire pro- 
duction of the companies named. 


Salt Lake Experiment Station Sought 


The Senate Committee on Mines and 
Mining has been asked by the Chamber 
of Commerce and Commercial Club of 
Salt Lake City to endeavor to bring 
about the enactment of legislation to 
provide increased appropriations for 
maintenance of existing mining experi- 
ment stations throughout the United 
States and to establish a central experi- 
ment station at Salt Lake City. 


This request is embodied in a letter 
from Edward M. Ashton, president of 
the Salt Lake City organization, to Sen- 
ator Oddie (Rep., Nev.), chairman of the 
Senate Committee. An annual appro- 
priation of $500,000 for the maintenance 
of existing stations and $1,000,000 for 
the proposed central station is proposed. 

The proposal grew out of discussion of 
bills (S. 708 and §S. 1330) introduced at 
the last session by Senators King (Dem.) 
and Smoot (Rep.), of Utah, to provide 
for the establishment of the central sta- 
tion at Salt Lake City, and another bill 
(S. 2079), introduced by Senator Oddie, 


MINE PRODUCTION OF GOLD, SILVER, COPPER, LEAD, AND 
ZINC IN ARIZONA IN 1927 


(In terms of recovered or recoverable metal) 


(Advance figures by C. N. Gerry, of the United States Bureau of Mines) 


Mines 


pro- Gre Total 
County ducing treated Gold * Silver * Copper Lead Zine value 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 
Cochise ....... 41 2,476,414 63,722.36 2,276,526 140,021,520 12,097,308 899,024 $21,770,534 
Coconino ..... 1 22 48 43 ceeds, 709 
29 9,798,268 8,277.59 365,633 173,004,343 
Graham ...... 2 12,228 130.42 7,248 17,208 1,377,830 41,878 98,543 
Greenlee ...... 6 1,495,473 5,207.62 130,590 59,760,067 1.531 aaou evans 8,010,362 
Maricopa ..... 12 15,939 3,980.34 37,448 180,780 240,405 
Mohave ....... 49 120,262 23,959.12 88,683 37,943 758,945 1,186,826 674,304 
ee 31 3,411,451 19,145.62 237,258 75,493,619 1,219,456 .......... 10,496,790 
WEE. cbdéesacd 26 3,076,609 8,837.05 1,064,331 91,258,140 1,084,851 12,809,316 
Santa Cruz.... 26 6,248 137.72 42,497 541,460 oo, SPA 146,451 
Yavapai ...... 69 1,575,476 66,841.72 2,584,676 141,641,714 110,327 141,232 21,418,307 
16 3,484 254.55 12,747 228,602 172,410 53,299 
Total, 1927.... 308 21,991,874 200,494.59 6,847,680 682,190,547 19,865,961 2.268,960 $98,790,957 7 
Total, 1926.... 383 


* Includes placer production. 


22,382,685 234,010.97 7,381,027 723,296,051 23,258,274 


12,946.423 113,536,288 ¢ 


yAverage value of metals: Gold, $20.671835 per ounce; silver, $0.567 per ounce; copper, $0.131 per 
pound; lead, $0.063 per pound; zinc, $0.064 per pound. 

tAverage value of metals: Gold, $20.671835 per ounce; silver, $0.624 per ounce; copper, $0.14 per 
pound; lead, $0.08 per pound; zinc, $0.075 per pound. 
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which would provide $448,000 for the 
existing stations for the fiscal year 1929. 

“The direct benefits of this to the 
mineral industry are obvious,” said Mr. 
Ashton in his letter to Senator Oddie, 
“as the work to be conducted will in- 
clude all the minerals, nonmetallic as 
well as metallic. Agriculture will also 
benefit directly through the development 
of methods to utilize the vast resources 
of fertilizing material in western mineral 
deposits. Improvement of these two 
great industries of the West will benefit 
all business and industry.” 


Fire Destroys Surface Plant at Kennedy 
Mine—Miners Reach Safety Through 
Argonaut Shaft 


A disastrous fire completely destroyed 
the surface plant at the Kennedy mine, 
Jackson, Calif., on September 7. The fire 
was first discovered in a timber pile near 
the shaft, and word was immediately sent 
down to get the men out of the mine. 
But the fire, fanned by a high wind, 
reached the headframe before any of the 
men could be brought out, and this shut 
off the main operating shaft as a means 
of egress. 


The connection with the Argonaut mine 
made in the attempt to rescue the Argo- 
naut miners at the time of the Argonaut 
fire disaster of five years ago, when 47 
men lost their lives, now served as a way 
to safety for the Kennedy miners. Of 
the 125 men in the Kennedy mine, all 
but four made their way to the surface 
through this connection and the Argo- 
naut shaft. The remaining four men, 
missing for hours, worked their way to 
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the Kennedy north shaft and safely 
reached the surface. 

The fire completely destroyed the sur- 
face plant, and also a number of auto- 
mobiles parked by employes. Burning 
embers started grass and brush fires, 
which spread for nearly 2 miles north 
from the workings before it was brought 
under control. The direction of the wind 
was alli that saved the town of Jackson. 

The Kennedy Company had just com- 
pleted concrete foundations, and steel was 
in transit for a new steel headframe to 
replace the old wooden headframe, which 
had been in service for many years. 


Tri-State Mill Destroyed by Fire 


The 300-ton mill at the Patty C mine 
of the Pearl Mining Company, 6 miles 
southeast of Picher, Okla., was destroyed 
by fire early in the morning of Septem- 
ber 18, with a loss of between $75,000 
and $100,000. It is understood that only 
a part of the loss is covered by insurance. 

The fire was said to have originated 
from a hot box. The mill had been shut 
down at 3 o’clock, and the fire was dis- 
covered by workmen before leaving the 
mine. The flames spread rapidly and 
were soon beyond control. 


Idaho Mine Inspector Wins Suit 

Stewart Campbell, Idaho State mine 
inspector, has won the final round in his 
legal battle with Idaho Copper Corpora- 
tion, which sued him for $500,000 for 
libel. The jury verdict returned before 
Judge Dietrich at Boise, was affirmed 
recently by the United States Appellate 
Court at San Francisco. 


MINE PRODUCTION OF GOLD, SILVER, COPPER, LEAD, AND 
ZINC IN NEVADA IN 1927 


(In terms of recovered or recoverable metal) 


(Advance figures by C. N. Gerry, of the United States Bureau of Mines) 


No. of 
pro- Ore Total 
County ducers treated Gold * Silver * Copper Lead Zine value 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 

Churchill ...... 7 368 60.37 7,078 443 J! erect $14,319 
SS 24 11,469 1,286.39 15,843 9,879 1,690,443 3,546,078 370,316 
Douglas ........ 4 31.06 con 2,159 
Serre 39 56,279 24,271.58 302,480 327,329 2,372,428 40,197 868,160 
Esmeralda ..... 39 220,759 22,643.56 1,117,058 2,252 152,237 3,142 1,111,543 
Gareka ........ 13 50,888 2,866.99 619,883 52,758 2,440,127 aeons 571,379 
Humboldt ...... 12 520 187.11 10,306 595 5,854 sndnser’ 10,442 
Landef . 32 32,846 1,245.61 801,938 1,367,637 402,496 20,510 686,278 
Lincoln 10 42,001 762.82 380,112 1,434,702 3,938,036 2,438,395 823,392 

yon ...... 22 427,000 1,668.60 54,671 9,518,447 (Yar 1,312,628 
Mineral ....... 42 8,500 2,160.57 117,490 48,962 654,930 285,406 177,221 
Ormsby ........ 1 -92 5 347 
Pershing ...... 22 25,419 2,430.31 168,327 552 96,972 151,861 

20 81,827 11,401.50 62,051 be 271,017 
Washoe ... 13 348 402.82 3,796 420 11,269 1,191 11,320 
White Pine 40 4,493,492 48,203.37 206,588 107,456,080 1,458,690 9,604 15,282,846 
Total, 1927..... 409 5,531,152 150,346.16 5,397,179 120,259,276 15,784,818 6,344,523 $23,322,589 + 
Total, 1926..... 405 5,884,568 175,381.68 6,518,983 101,827,937 22,367,965 10,817,833 


24,549,991 { 


* Includes placer production 


y+Average value of metals: Gold, $20.671835 per ounce; silver, 
pound ; lead, $0.063 per pound; zine, $0.064 per pound. 

Average value of metals: Gold, $20.671835 per ounce; silver 
pound ; lead, $0.08 per pound; zinc, $0.075 per pound. 


$0.567 per ounce; copper, $0.131 per 


, $0.624 per ounce; copper, $0.14 per 
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Utah Copper Raises Dividend Rate 


The annual dividend rate on the stock 
of the Utah Copper Company has been 
raised from $6 to $8 a share, with a 
quarterly payment of $2 on September 29 
to stockholders of record September 14. 
On this new basis the Utah Copper Com- 
pany will disburse $3,284,980 per quar- 
ter, or $12,995,920 a year. 


Field Work Completed in Tungsten 
Tariff Investigation 


Agents of the Tariff Commission have 
concluded their investigation of domestic 
tungsten ore production in the commis- 
sion’s inquiry under a Senate resolution 
as to the differences in the cost of pro- 
duction in this country and China, the 
principal competing country. The last 
point of inspection by the agents was 
at Hereford, Ariz. The commission will 
investigate the selling prices of Chinese 
ore in this country for comparative 
purposes, and it is expected that the 
report on the investigation will be ready 
before the end of the year. 


New Exploratory Work at Ajo 


The Continental Diamond Drilling Com- 
pany of Los Angeles has started diamond 
drilling on a property lying about 2 miles 
south of Ajo, Ariz. The property was 
recently optioned by Hoval A. Smith, of 
Bisbee, and C. S. Van Dyke, of Miami. 
About 2,800 acres are to be tested in the 
exploratory work in the hope of the 
development of ore bodies similar to 
those at the New Cornelia property. 


Big Jim Mines Acquire Hardshell 
Property 


The Big Jim Mines, Inc., has purchased 
the Hardshell mine, located at Hard- 
shaw, about 10 miles from Patagonia, 
Ariz., from the Richardson estate, and is 
putting the property in shape for opera- 
tion. The ore from the Hardshell mine 
will be treated in the Big Jim mill along 
with the ore from the Big Jim mine. 
The Hardshell mine is an old producer 
and has yielded a fair tonnage of excel- 
lent silver lead ores. 


United American at Oatman, Ariz., Will 
Deepen Shaft 


A new electric hoisting plant and a 
new compressor have been installed at 
the United American property at Oat- 
man, Ariz., and a contract has been let 
for the deepening of the shaft from the 
800 level to the 1,100 level. When the 
shaft has been deepened lateral work will 
begin for the testing of the South vein, 
and also the Aztec vein. This will be 
the deepest exploratory work in the 
district. 
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Cuban American Manganese Corp. 


The Cuban American Manganese Cor- 
poration was recently organized to suc- 
ceed the Cuban Mining Company and 
will transform low grade Cuban man- 
ganese ores into commercially shipable 
concentrates. The process has been ap- 
proved by Bethlehem Steel Company and 
Massachusetts Institute of Technology. 
Immediate renewal of activity in the 
manganese district is proposed by the 
new company which owns about 80 per- 
cent of known manganese deposits of 
Cuba. The plant, which will cost about 
$1,000,000, will be erected immediately 
and will have a capacity of 1,000 tons 
daily. 


CALIFORNIA NOTES 

Work of rehabilitating the Kennedy 
mine, at Jackson, has already commenced 
and new equipment has been ordered to 
replace that destroyed. The Kennedy suf- 
fered a disastrous fire September 7, which 
destroyed all the top workings except 
the mill and office. 

The Central Eureka mine, of Sutter 
Creek, Amador County, milled 56,774 tons 
of ore in 1927, from which $447,579 was 
recovered, or an average value on the 
ore of $7.88. 

California produced 14,260,000 tons of 
sand and gravel, valued at $8,045,257, in 
1927, according to U. S. Bureau of Mines. 
California ranks fourth among the states 
in the production of such material. 

Six feet of ore that is said to run $21 
a ton in gold is being broken in the winze 
that has been sunk from the 1,080 level 
of the Royal mine, Calaveras 
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Research at Michigan College of Mining 
and Technology 


A single piece of research, accom- 
plished at the Michigan College of Min- 
ing and Technology in cooperation with 
the U. S. Bureau of Mines, will return, 
each year, to the public a sum approxi- 
mately equal to the entire amount ap- 
propriated for buildings, grounds, and 
operation of the college from the time 
it was established in 1886 to date. 

This was the startling statement of 
Dr. W. O. Hotchkiss, president of “Michi- 
gan Tech,” before the annual meeting of 
the Lake Superior Mining Institute on 
the Menominee iron range relative to the 
research program at the college. 

Commenting on the fact that copper 
milling research, carried on at the college 
in cooperation with the Bureau of Mines, 
had demonstrated that the copper lost 
in the amygdaloid tailings in the Michi- 
gan district could be reduced from about 
4% pounds per ton to about 1% pounds, 
Dr. Hotchkiss said: 

“It is rare that a more concrete case 
can be cited to illustrate the value to the 
public of well-planned and well-executed 
scientific research. A measure of its im- 
portance to the public can be appreciated 
by the average citizen, if he will but 
consider that 90 to 95 percent of the 
gross proceeds of any industry are dis- 
tributed to the community as payment 
for labor, supplies, and raw materials, 
and will also remember that this single 
piece of research accomplished by the 
expenditure of a few thousand dollars of 
public funds will return, each year, to 
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the public a sum approximately equal to 
the entire sum appropriated for build- 
ings, grounds, and operation of this col- 
lege from the time it was established in 
1886 to the present time. The returns 
in one year to the public will pay back 
approximately all the expenditures made 
in 42 years at this college and give as an 
additional profit the 42 years of splendid 
educational results that in themselves 
have been well worth all they cost. Even 
if this college did nothing of value for 
the coming 42 years, the results of this 
single piece of research will continue to 
repay the public 100 percent profit each 
year on their total investment.” 

The saving of approximately 3 pounds 
of copper per ton of amygdaloid tailings 
is equivalent to increasing the selling 
price of amygdaloid copper roughly 2 
cents per pound. “What collateral effects 
may be produced can not be so readily 
computed, but there will be much of 
value in the stimulation of prospecting, 
and in the distinct possibility that 
hitherto worthless piles containing tens 
of millions of tons of amygdaloid tail- 
ings may be worked with profit,” said Dr. 
Hotchkiss. 

The Michigan legislature in 1927 ap- 
propriated to the college the sum of 
$50,000 per year for two years for re- 
search in iron and copper. The governor 
found it necessary, despite his strong ap- 
proval and appreciation of the work, to 
cut the first year’s appropriation to $25,- 
000, and this sum became available July 
1, 1927. On June 27, 1928, the college 
was able to announce to the public the 

success of the copper milling 


County, according to Herbert 
White, vice president of the Royal 
Development Co. 


“There is reason to believe that 
the latent gas resources of the 
Sacramento Valley are of vast 
extent and capable of being made 
of great value,” says an editorial 
in the California Oil World. ‘“Ex- 
perience has shown that it will 
be easy to pipe gas from the Sac- 
ramento Valley to Portland, Se- 
attle, and even farther north. 


The Frank Cook claims in the 
Meadow Lake District, Nevada 
County, are being sampled by Los 
Angeles people, who claim that 
they will commence development 
on an extensive scale if values 
justify. 


Plans are being made for the 
production of chrome ore on the 
Sousa ranch, near Yreka, Sis- 
kiyou County. The ore runs 45 
percent chromite, and a market 


research. 


Oliver Company Closes Chisholm 
Mine 

The Chisholm open pit mine, at 
Chisholm, Minn., on the Mesabi 
Range, completed operations in 
August, and the equipment has 
been removed from the pit. The 
mine, operated by the Oliver Iron 
Mining Company, and up to a 
few years ago an underground 
property, was opened in 1901, 
and its total shipments of iron 
ore are close to 9,000,000 tons. 


New Company to Exploit Arizona 
Marble Deposit 

The National Marble Corpora- 
tion has organized in Arizona to 
exploit a marble deposit in the 
Dragoon Mountains of Arizona. 
The marble will be quarried and 
shipped in the rough to Los An- 
geles, where it will be finished 
for the market. The project has 
been financed in Los Angeles 


for the concentrate has 
found in San Francisco. 


been 


© New York Tribune, Inc. 


The Battle is On 


and will be managed by B. D. 
Blakeslee. 
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mine-rescue teams. 


Gordon Gills. 


The athletic field at Butte, Mont., where more than 4,000 
people attended the International First-Aid and Mine Rescue 
Contest, August 20, 21, and 22. The team of the Northwest 
Improvement Company, Roslyn, Wash., won the mine-rescue 
contest and also highest honors for combination first-aid and 


At the right is the team representing the Great Falls plant 
of the Anaconda Copper Mining Company, which carried off 
highest honors in the first-aid competition. . 
ham (fourth from the left, standing), formerly with the 
Bureau of Mines, is the instructor of the team. 
are: Raymond Lipton; Michael Tetrault; Fred Erickson 
(captain) ; Nels Nelson; A. McDonald, president, First-Aid 
Society, Great Falls plant; Matt Parock; A. E. Wiggin, 
superintendent, Great Falls plant; Edward Schrader, and 


Walter J. Need- 
The others 


Personal Items 


George A. Packard, consulting engi- 
neer of Boston, was in the West in Sep- 
tember. 

R. W. Prouty, consulting geologist and 
engineer of Los Angeles, has recently 
returned from several months’ work in 
the Tri-State district. 


Robert B. Whiteside, of Duluth, was 
in California in September. 


John A. Swart, mechanical engineer, 
has sailed from London for South Africa 
on his way to the Roan Antelope mines. 


George Kingdon, general manager of 
the United Verde Extension, and Mrs. 
Kingdon have left for an extended trip 
to the Orient. 


George W. Starr, managing director of 
the Empire Mines and Investment Com- 
pany, Grass Valley, Calif., has returned 
from a trip to South Africa. 


P. G. Beckett, vice president and gen- 
eral manager of the Phelps Dodge Cor- 
poration, has spent a month in eastern 
Canada. 


L. O. Howard, former dean of mines 
at Washington State College, has been 
appointed superintendent of the Chloride 
Queen Mining & Smelting Company, at 
Nighthawk, Wash., and will take charge 
of operations. Mr. Howard will make 
a thorough inspection of the property 
and make such plans as he thinks best 
for its development. The Chloride 
Queen property is made up of several 
old claims, including the Ruby and the 
Nighthawk Tunnel. 


Dr. C. A. Mowery, of Spokane, Wash., 
has been, elected to the board of directors 
of the Delaware Mines Corporation, re- 
placing L. E. Whicher, of New York, 
who had been the representative of the 
stockholders in the old Rex Consolidated 
Mining Company. 


C. H. Baxter, head of the mining de- 
partment of the Michigan College of 
Mining and Technology, Houghton, 
Mich., has joined the staff of the St. 
Mary’s Canal Mineral Land Company in 
the capacity of consulting engineer and 
geologist, supervising the - company’s 
mining and exploring interests. His con- 
nection with the Canal Company is in 
accord with the policy of Michigan Tech 
to have its teaching staff in close touch 
with practical operations in their va- 
rious specialties. 

William B. Thompson, mining engi- 
neer and banker, New York, was elected 
an honorary member of the American 
Institute of Mining and Metallurgical 
Engineers at its fall meeting in Boston. 

W. Gaston Caperton, of Slab Fork, 
W. Va., has been elected president of the 
New River Coal Company, Slab Fork 
Coal Company, Scotia Coal & Coke Com- 
pany and the South Side Company, vice 
G. H. Caperton, deceased. 

William G. Caperton, of Charleston, 
who has for some time past been vice 
president of the New River Coal Com- 
pany and in charge of sales, becomes 
vice president of each of the other com- 
panies. 

At a meeting of the executive com- 
mittee of the Hudson Coal Company, 
R. W. Clark was elected vice president 
and general sales agent of the company, 
with headquarters at Scranton, Pa., vice 
D. F. Williams, resigned. 

W. A. Maxwell, Jr., has been elected 
vice president of the Colorado Fuel & 
Iron Co., Denver, and as vice president 
and production manager will have charge 
of all manufacturing, mining and re- 
lated activities of the company. Mr. 
Maxwell also was elected vice president 
of the subsidiary companies, the Rocky 
Mountain Coal & Iron Co., Colorado Sup- 


ply Co., and the Colorado Realty Hold- 
ing Co. 

Frank R. Wadleigh has recently been 
appointed consulting fuel engineer for 
the Consolidated Gas Company at New 
York City. 

Rob B. Eastin, of Henderson, Ky., has 
been appointed mine inspector for the 
first district of Kentucky, including 
Christian, Crittenden, Hopkins, Union, 
Henderson and Webster Counties. Wil- 
liam Burgess, of Paintsville, for the 
seventh district, including Floyd, John- 
son, Magoffin, Lawrence and Martin 
Counties. John F. Porter has been 
named for the eighth district, consisting 
of Pike County. John H. Howard, of 
ilarlan, has been named inspector for 
the fifth district. 

Robert J. Montgomery, fourth vice 
president of the Philadelphia & Reading 
Coal & Iron Company, and his wife have 
returned from a vacation in Europe. 

William H. Cloverdale has been elected 
president of the Gulf States Steel Com- 
pany, and John W. Plattern as chair- 
man of the board, the latter succeeding 
the late James Bowron. 


O. P. Hood, chief of the Technologic 
Branch; A. C. Fieldner, chief of the 
Metallurgical Division; F. G. Tryon, of 
the Coal Division, and H. H. Hill, chief 
of the Petroleum Division, all of the 
Bureau of Mines, Washington, D. C., 
have sailed for England to participate in 
the World Fuel Conference in London 
the first part of October. 


J. E. Sugden, Jr., of the Steel City 
Gas Coal Company, has been named 
permanent chairman of the newly or- 
ganized Pittsburgh Coal Operators’ and 
Distributers’ Credit Group, the purpose 
of which is the exchange of credit infor- 
mation among coal men and affiliation 
with the National Association of Credit 
Hen. B.H. Canon, of the Fort Pitt Coal 
& Coke Company, has been named vice 
chairman. 
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Illinois Miners Ratify Wage Agreement 


By a bare majority of 1,341, members 
of the Illinois Miners’ Union ratified the 
new wage scale agreement effected by 
representatives of the union and oper- 
ators of the state. The vote of 26,838 
for ratification and 25,497 against repre- 
sented the culmination of wage scale 
negotiations. 

Effective September 16, the new wage 
scale is in force for four years. It repre- 
sents a decrease in salary of from 16 to 
19 percent. The new scale is 91 cents 
for tonnage and $6.10 for day workers, 
compared to the old pact of $1.08 for 
tonnage workers and $7.50 for day men. 
More than 600 miners of the Capitol 
mine, near Springfield, refused to go to 
work September 17, presumably because 
of the decrease in wages. 

When the mine opened all men were 
on hand but instead of going to work, 
they held a mass meeting. No state- 
ment was made to officials. The men had 
been working under the Jacksonville 
wage scale. 

Officials of the mine said that if the 
men refused to return to work others 
would be obtained. 


West Virginia Safety Meet 


The first aid team of the Consolidation 
Coal Company’s mine No. 86, Carolina, 
W. Va., won the state-wide first aid con- 
test at Bluefield, September 22. This 
was the feature event of West Virginia’s 
third annual safety meet, held under the 
auspices of the State Department of 
Mines. Second place went to the Booth 
mine team of the River Seam Coal Com- 
pany, Morgantown, and third 
place was awarded the team of 
the Fordson Coal Company, 
Twin Branch. 

One hundred and eighty teams 
were entered in the contest, 
which marked the annual ob- 
servance of Safety Day in West 
Virginia, a tournament devel- 
oped by R. M. Lambie, chief of 
the State Department of Mines, 
to bring forcibly to the atten- 
tion of operators and miners 
alike the advantages of exercis- 
ing caution in the operation of 
the mines. 

Fourth place in.the first-aid 
contest was won by the team of 
the Cranberry Fuel Company’s 
No. 1 mine, Cranberry. Fifth 
place went to the team cf the 
No. 2 mine of the United States 
Coal and Coke Company, at 
Gary, while the Holden team of 
the Island Creek Coal Company 
took sixth place. 

As winner of the tournament, 
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Department of Mines. Members of 
teams winning the first four places were 
given loving cups and bronze medals 
were awarded members of the last two 
winning teams. 


Governor Gore, an interested spec- 
tator at the tournament, stressed the im- 
portance of the safety movement in an 
address before the gathering. J. G. 
Bradley, president of the West Virginia 
Coal Association, who presented the 
prizes, also made an address. Chief 
Lambie made a short talk to the com- 
peting teams after the tournament. 

Composing the 180 competing teams 
were 1,080 active team members in addi- 
tion to a number of substitutes. Each 
team consisted of a captain, four men 
and a patient. The problems they were 
called upon to solve represented the 
treatment of all manner of injuries 
which might be sustained in mine acci- 
dents. 

Eight boy scout teams participated 
with the miners in the contests and three 
winners were awarded cash prizes. 

Harry L. Gandy, executive secretary 
of the National Coal Association, in an 
address, detailed the progress of mine 
safety work in West Virginia and de- 
clared that the progress was due to the 
interest of the operators, the loyalty of 
the miners and the zeal of Chief Lambie. 


Ohio Mine Tipple Destroyed by Fire 


The tipple of the Lawler mine No. 7, 
near Clarion, Ohio, and operated by 
John L. Lawler & Son, was totally de- 
stroyed by fire on September 10, with a 
loss of about $15,000. The fire was 
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caused through a short circuit in the air 
compressor used to operate the tipple. 
The mine was a union operation. 


Anthracite Body Asks Tax Repeal 


The anthracite coal region, which has 
sponsored bills repealing the anthracite 
coal tax ever since the state began col- 
lecting the impost, has begun its drive, 
four months prior to the convening of 
the legislature, to wipe the act off the 
statutes. 

Forty-five representatives of the An- 
thracite Cooperative Association pre- 
sented a petition to the governor and 
the 1929 session of the legislature asking 
for the repeal and setting forth that the 
state revenues are now such that no 
branch of the government would suffer 
if the treasury is deprived of the 
$5,500,000 collected through the levy of 
1% percent on all anthracite at the 
mouth of the mines. 

The present coal tax act was passed in 
1921, and at succeeding legislatures 
efforts to have it repealed have been 
made on the ground that it was a detri- 
ment to the anthracite industry and to 
the prosperity of the anthracite district 
in general. 


To Inspect Electrical Equipment in Bitu- 
minous Mines in Effort to 
Reduce Hazard 


The Pennsylvania State Department of 
Mines, through the appointment of four 
electrical experts, who will inspect mines 
in the bituminous district, will endeavor 
this fall to reduce the hazards of coal 

mining from defective electrical 


equipment. 

Secretary Walter H. Glasgow, 
of the Department of Mines, 
has been authorized by Gover- 
nor Fisher to make the appoint- 
ments. The selection will be 
made soon-and the inspectors 
will assist the present force in 
installing electrical equipment 
in mines and in gaseous parts 
of mines. Especial attention is 
to be given electrically operated 
coal-cutting machines and mine 
locomotives. The appointments 
will be made so that the in- 
spectors can begin the duties by 
October 1. 

Special study in the past has 
been given the anthracite mines, 
and Secretary Glasgow is of the 
opinion that more attention 
should be paid now to the soft- 
coal mines. One of the inspec- 
tors will be located in each of 
the following cities: Pittsburgh, 
Uniontown, Johnstown, and 


the Consolidation team was 
given a banner from the State 


Wallace Press-Times 


Why Mothers Get Gray! 


Greensburg. A recent survey 
of the situation by the secretary 
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caused him to believe that faulty elec- 
trical equipment in the bituminous mines 
has been responsible for the worst mine 
accidents of this year. The five worst 
have occurred in the bituminous field. 


Lehigh Coal’s Advertising Campaign 


A booklet, entitled “Helping the Coal 
Merchant to Sell Old Company’s Le- 
high,” has been published by the Lehigh 
Coal & Navigation Company for those 
who sell the company’s product. It 
shows and tells about some of the things 
that will be done this fall by the pro- 
ducers of Old Company’s Lehigh anthra- 
cite to further the sales and is the be- 
ginning of an extended campaign. In its 
pages are shown the actual advertise- 
ments in full size, just as they will ap- 
pear in the newspapers during the pe- 
riod from September 5 to January 23, 
and gives the names of the papers print- 
ing them, covering the eastern States, 
Ohio, and eastern Canada. Another cam- 
paign will follow in the spring of 1929. 


The company’s dealers have also been 
furnished with another booklet contain- 
ing 37 advertisements for use in local 
newspapers. They are available in 
either “electro” or “mat” form, as may 
be preferred. There is a series on each 
of the following themes: “Reliability,” 
“Service,” and “Substitute Fuels.” 


Another interesting feature of this 
campaign is a radio program broadcast 
through 11 prominent eastern stations 
every Sunday evening. 


$250,000 Improvements to Alabama Coal 
Mine 

The Bankhead mine, operated by the 
Cane Creek Coal Mining Company, a 
subsidiary of the Consolidated Coal Com- 
pany, was recently completed at a cost 
of $250,000. New cars and 15-ton elec- 
tric locomotives have been installed and 
all necessary work of straightening out 
and improving the inside workings has 
been done. 


The tipple is of steel construction and 
is capable of handling 4,000 tons of coal 
per 8-hour day. The washer, of lumber 
and concrete, has four Elmore jigs, with 
a capacity of 1,200 tons per day. More 
jigs are to be added as the output and 
conditions warrant. 


The plant is capable of producing 15 
separate grades of prepared coal and is 
said to be the most complete and modern 
coal handling and washing plant in the 
South, the entire outside plant being 


controlled from a switchboard by one 
man. 


The present output of the Bankhead 
mine is about 1,750 tons per day. 
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Pittsburgh Coal Company’s New Record 


The Pittsburgh Coal Company estab- 
lished a new high record for open-shop 
production in the Pittsburgh district in 
August, when 930,456 tons were pro- 
duced, comparing with 814,908 tons in 
July. 


Government Files Another Brief in Lake 
Cargo Coal Case 


The Government filed in the Supreme 
Court an additional brief in the Lake 
Cargo Coal case, in which the Interstate 
Commerce Commission would prohibit 
the Chesapeake and Ohio, the Norfolk 
and Western, the Louisville and Nash- 
ville, and other railroads from making a 
reduction of 20 cents a ton in the coal 
rates from West Virginia, Virginia, Ten- 
nessee and Kentucky to Lake ports. 

The brief was submitted to show the 
right claimed by the Government to 
appeal the case to the highest court from 
the decision of the statutory court at 
Charleston, W. Va., which held that the 
order of the commission directing the 
railroads to cancel the reduced rates was 
beyond its power and therefore invalid. 


Rocky Mountain Coal Mining Institute 


The summer meeting of the Rocky 
Mountain Coal Mining Institute was held 
at Rock Springs, Wyo., August 27, 28, 
29. The meeting was well attended, and 
the program included papers on safety, 
the work of the State Mining Depart- 
ment of Wyoming, mechanical loading, 
fuel conservation, commercial prepara- 
tion of coal, time study, and the report 
of the Safety Committee of the Institute. 
The program also included a banquet to 
members and their guests, followed by 
dancing. 

During the afternoon of the second 
day of the meeting, inspection trips were 
taken of the No. 8 mine of the Union 
Pacific Coal Co., the Dines, Wyo., oper- 
ations of the Colony Coal Company, and 
the Superior, Wyo., operations of the 
Premier Coal Company. 


Coal Directory 


The 1928 edition, the latest number of 
Mac’s Coat DIREcTORY AND BUYERS 
GUIDE, published by the Coal Informa- 
tion Bureau, is just off the press. 

The publication attempts to furnish a 
complete, accurate and concise compila- 
tion of necessary information on the Coal 
and Coke Industries from the standpoint 
of the Buyer, Seller and Consumer of 
Coal and Coke. 

In addition to a complete list of all sell- 
ing and operating companies in the 
United States and Canada, the 1928 edi- 
tion features two new and useful sec- 
tions: The “Buying Section,” wherein is 
listed all products used in the production, 
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sale, transportation and consumption of 
coal and coke, together with the names 
and addresses of the manufacturers and 
distributors thereof. A “Purchasing 
Agents Section” in which is listed the 
names of purchasing agents of all active 
coal mines together with full shipping 
instructions thereof. 


Safety Engineers Define Lost-Time 


Safety engineers of the Tri-State dis- 
trict, at a meeting held at the Picher, 
Okla., offices of the Tri-State Zinc and 
Lead Ore Producers’ Association re- 
cently, defined a lost-time accident as 
follows: 

(a) When the injured employe loses 
more than the day upon which he was 
injured. 

(b) When an injured employe is un- 
able to do his regular work or its equiva- 
lent. 

(c) Where compensation is paid for a 
specific injury, but no day’s work lost. 

Such a definition will allow a company 
to keep a man at work in a place where 
he will be able to earn the same wage, or 
approximately the same wage, as he was 
drawing for the job on which he was 
working when injured and will save the 
employe from losing time and will not 
cost the company compensation. At the 
same time it will prevent companies from 
paying an injured employe wages which 
he is not earning, just in order to com- 
pile a safety record. 


Hazle Brook, Jeddo-Highland and Buck 
Mountain First-Aid Contest 


The First-Aid Contest of the Hazle 
Brook Coal Company, Jeddo-Highland 
Coal Company and the Buck Mountain 
Coal Company, held at Hazle Park, Hazle- 
ton, Pa., August 25, was largely attended, 
representatives of many of the operating 
companies being present. Donald Markle, 
president of the combined companies, 
opened the contest, expressing his pleas- 
ure at the large turnout of teams, and 
told of his interest in rescue work. 

Hazle Brook No. 4 first-aid team won 
the first prize of $100, and the Hazle 
Brook Coal Company, silver cup, with a 
perfect 100 percent score. 

Westwood outside, which had landed 
the cup for two years, and would have 
kept it permanently if it had gained first 
place, won the second prize of $75. 

Buck Mountain Coal Company, Gowan 
outside team, won the third prize of $50. 

Jeddo No. 7 team won the fourth prize 
of $25, and the Markle cup offered by the 
Jeddo-Highland Coal Company, to the 
team making the best record of their 
twelve teams. 

Thirty-three teams competed. The low 
est score was 98 percent, which indicates 
the high quality of the performance of 
all. 
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Efforts Being Made to Place Import Duty 
on Anthracite Screenings 


On behalf of the Nova Scotia Steel and 
Coal Company, Ltd., and the Dominion 
Coal Company, Ltd., R. M. Wolvin, presi- 
dent, has requested the Canadian Govern- 
ment to place an import duty on anthra- 
cite screenings for the reason that this 
grade of anthracite competes with and 
displaces bituminous coal mined in Can- 
ada. The application to the Canadian 
Tariff Advisory Board states: 

“Anthracite screenings are, as_ the 
trade name, ‘steam sizes,’ indicates, used 
for steam raising, instead of or in com- 
bination with bituminous coal. The dis- 
posal of steam sizes anthracite and an- 
thracite dust made in the sizing of do- 
mestic anthracite is, and always has 
been, a problem of the anthracite pro- 
ducers, and is becoming increasingly so. 

“The report of the Dominion Fuel 
Board on ‘Coke’ (Mines Branch Publica- 
tion No. 630, 1925, page 10) points out 
that future supplies of American an- 
thracite will have to come from the 
Schuylkill field, because of exhaustion of 
the Wyoming field, and that, owing to 
the deep-faulted and steeply inclined na- 
ture of the seams, which have been much 
folded and contorted by rock pressures 
in the Schuylkill area, there will result 
from future anthracite mining ‘a lower 
yield of domestic coal, or at least a larger 
production of steam sizes,’ which, as the 
report points out, ‘must compete in price 
with bituminous coal.’ 

“The railways serving the anthracite 
region, whose interests are closely inter- 


woven with the anthracite industry, 
recognize the problem of disposal of the 
steam sizes and carry them at lower rates 
than the domestic sizes of anthracite. 

“We suggest that the advisory board 
would without difficulty obtain through 
the Railway Commission particulars of 
the tonnage of steam-sizes anthracite 
shipped into Canada; for example, the 
Delaware & Hudson Railway could give 
the quantities carried at the above-men- 
tioned lower freight rates into the Mon- 
treal district. 

“The annual importation of steam 
sizes of anthracite runs from 250,0U0 to 
400,000 tons per annum, and displaces a 
similar quantity of bituminous coal sub- 
ject to duty. 

“A delegation, of most representative 
nature, which waited upon the govern- 
ment on the 2nd of December, 1924, 
headed by the Premier of Nova Scotia, 
submitted a request that an import duty 
equal to that placed upon bituminous coal 
be also placed upon anthracite screen- 
ings, on the ground that. this by-product 
of anthracite mining in the United States, 
competing directly with Nova Scotia coal 
for steam-raising purposes, should be 
dutiable at the same rate as bituminous 
coal. 

“The special committee of the House 
of Commons investigating the coal re- 
sources of Canada reported on June 22, 
1926, and advised, among other recom- 
mendations, that the duty of 50 cents per 
ton now imposed on bituminous coal 
should be extended to apply to anthra- 
cite small sizes. 
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“It is requested that the board give 
favorable consideration to recommenda- 
tion of a duty upon anthracite small 
sizes, because this grade of anthracite 
competes with and displaces bituminous 
coal mined in Canada, which is placed at 
a disadvantage, firstly, by the low pit- 
mouth price of this by-product of anthra- 
cite mining; secondly, by the low freight 
rates granted on the United States rail- 
roads; and, thirdly, by admission without 
payment of duty. 

“Consideration is also asked of the 
probability of increase in the tonnage of 
small-sizes anthracite seeking disposal at 
low prices, for the reasons pointed out 
by the Dominion Fuel Board, previously 
mentioned. 

“In support of this request the coal 
companies making submission hereof ask 
consideration by the board of the repre- 
sentations of the Nova Scotia delegation, 
and of the special committee of Parlia- 
ment previously mentioned.” 


Prof. Thomas J. Barr Dead 


Prof. Thomas J. Barr, 48 years of age, 
head of the Department of Mining En- 
gineering at the University of Kentucky, 
Lexington, died at his home in Louis- 
ville, September 6. Professor Barr was 
a native of Lebanon, Ky., and graduated 
from the University of Kentucky. In 
January, 1909, he was made Kentucky 
state mine inspector. In 1919 he became 
superintendent of the Kentucky Block 
Cannel Coal Company, and in 1921 be- 
came professor of mining engineering 
at the University of Kentucky. 


Immortal longings 


© Chicago Tribune 


© New York Tribune, Ine. 


The President has taken up target practice 
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WITH THE MANUFACTURERS 


Joseph A. Jeffrey Dies 


Joseph Andrew Jeffrey, chairman of 
the board of directors and founder of 
the Jeffrey Manufacturing Co., died at 
his home in Columbus, Ohio, Monday, 
August 27, at the age of 92. In addi- 
tion to his interests in the Jeffrey Man- 
ufacturing Co. he was also interested in 
numerous other industries and enter- 
prises in Columbus, and was recognized 
as one of the city’s leading business men 
in the days before advancing age com- 
pelled him to relinquish many of his 
activities. 

Mr. Jeffrey was born at Clarksville, 
Ohio, January 17, 1836. He came to 
Columbus in 1858, where he entered into 
the banking business. He remained 
there until 1863, and then removed to 
Cincinnati. After three years he re- 
turned to Columbus and acquired a con- 
trolling interest in the Lechner Machine 
Co. The company has been known suc- 
cessively as the Lechner Mining Machine 
Co., the Lechner Manufacturing Co., and 
the Jeffrey Manufacturing Co. 

In addition to Mr. Jeffrey’s interest 
in the Jeffrey concern, he also was owner 
of the Ohio Malleable Iron Co.; a stock- 
holder, vice president and director of the 
Commercial National Bank; and a stock- 
holder and director in the former Ohio 
Trust Co. 

He leaves three sons and two daugh- 
ters. The sons are Robert H. Jeffrey, 
president and general manager of the 
company; Joseph W. Jeffrey, vice presi- 
dent of the firm; and Malcolm D. Jef- 
frey, assistant sales manager. 


Frictionless Bin Gate 


Stephens-Adamson Mfg. Co., Aurora, 
Ill., announce an interesting new gate 
or valve for regulating the flow of ma- 
terial from overhead bins. With this 
device R. W. Moore, the inventor, seems 
to have eliminated the friction en- 
countered in dragging the usual gate 
plate from under the tons of material 
resting upon it. The Moore Gate might 
be described as a compact belt conveyor, 
the frame of which can be moved back 
and forth under the bin opening. When 
closed, the wide belt completely closes 
the opening. In operation, a hand wheel 
rotates the head pulley, which instead 
of pulling the belt rolls the frame out 
from under the gate opening, allowing 
material to discharge as the belt is rolled 


from the opening. The gate is closed by 
turning the hand wheel in the other di- 
rection and rolling the belt back under 
the opening. 


A High-Pressure Rock Duster 


The Mine Safety Appliances Company, 
of Pittsburgh, have developed a high- 
pressure rock dust distributor, illus- 
trated below, with which it is possible 
to completely rock dust a mine; that is, 
all open, accessible places, including haul- 
age ways, air coures, rooms up to the 
last breakthrough and development entry 
beyond the trolley wire. To accomplish 
this, the machine is equipped with a spe- 
cial type of 3-in. rubber hose in 50-ft. 
lengths, with light wire reinforcement. 
A rotary positive pressure blower, de- 
livering 750 cu. ft. of free air per min- 
ute at a speed of 1,150 r. p. m., makes 


it possible to carry the dust through 
500 ft. of this hose. When dusting haul- 
age entries, a 4-in. hose, 4 ft. in length 
is used. 

This M-S-A machine is described in 
detail in a booklet, which may be ob- 
tained from the Mine Safety Appliances 
Company, Braddock, Thomas and Meade 
Streets, Pittsburgh, Pa. 


Swing Hammer Pulverizers 

Showing how widely applicable is the 
swing-hammer principle of reduction, 
the Jeffrey Manufacturing Company, of 
Columbus, Ohio, has recently published, 
in 32 pages, their Catalog No. 450. This 
catalog lists fifty-four basic materials, 
differing widely in consistency, size and 
weight, all of which may be successfully 
reduced by Jeffrey Swing Hammer Pul- 
verizers. 

Distinctive from the many specialized 
forms of the Jeffrey Swing Hammer Pul- 
verizer are the Type A and the Type B, 
which form the two general groups. The 
Type A is a general-purpose machine 
suitable for reducing dry-rock products 
and many friable materials to the de- 
gree of fineness required for many pur- 
poses. The material is fed into the path 
of rapidly revolving hammers. The par- 


tially reduced material immediately 
passes over the cage of screen bars. 
The oversize is carried around the ma- 
chine for a second operation. Six sizes 
are listed, and tables are given showing 
capacities for the materials most com- 
monly used. 

In the Type B the illustrations show 
how the material is fed directly on top 
of the hammers, so that much of the 
reduction takes place in suspension. 
The Type B, of extra heavy construc- 
tion, is specified for the unusually severe 
jobs. The tables give eight sizes, and 
the capacities for limestone, coal, burnt 
lime and gypsum. The largest Type B 
shown is the Jeffrey Armorplate, 54 in. 
by 48 in., for reducing steam shovel 
limestone to 1 in. and finer in one op- 
eration. The machine does the work of 
both a primary and secondary crusher. 

Two interesting special adaptations of 
Jeffrey Pulverizers described in this cat- 
alog are the Limepulver and the Coal 
Sampler. The Limepulver combines a 
jaw crusher, swing-hammer pulverizer, 
bucket elevator and a spout, the whole 
mounted on wheels. It is the only ma- 
chine built which performs the double 
purpose of crushing one-man-size lime- 
stone and pulverizing all of it to the 
proper size for soil treatment. 

A copy of this pulverizer catalog No. 
150 may be had by writing the Jeffrey 
Manufacturing Company. 


Benjamin F. Faunce Joins Brown-Fayro 
Company 

Benjamin F. Faunce has tendered his 
resignation as superintendent of the Car 
Department of the Cambria plant of the 
Bethlehem Steel Co., in order to devote 
his time to the operation of the Brown- 
Fayro Co., manufacturers of mining ma- 
chinery, tipples, chutes, pumps, etc. 

Mr. Faunce organized the Fayro Ma- 
chine and Engineering Co., of Johns- 
town, in 1921. On October 1, 1925, the 
Fayro concern was merged with the 
Brown Equipment Co. as the Brown- 
Fayro Co., and recently announced a 
program of expansion, taking over the 
manufacture of mine pumps, ete. It was 
with the idea of carrying out this ex- 
tension program that Mr. Faunce has 
resigned, and hereafter will be actively 
interested in the Brown-Fayro Co. He 
is the present chairman of the board of 
directors of the company, which has its 
plant at Sheridan, Pa. 
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Rapid Narrow Driving in Low Coal 


“Rapid Narrow Work Driving in Low 
Coal” is the title of Bulletin 2801, just 
issued by the Goodman Manufacturing 
Company. 

All low-coal operators know the diffi- 
culties of mining thin seams and that 
fast narrow driving for rapid develop- 
ment is the key to steady and high ton- 
nage. Many experiments have been 
made in the past to increase the speed 
of advancing narrow work. Some have 
clung to hand loading, others have ap- 
plied mechanical loading, with results 
variously satisfactory. Recent experi- 
ments in application of the Goodman En- 
tryloader have developed a new method 
which advances 12-ft. narrow work 
three or more machine cuts each shift 
of eight hours, which method is now 
being followed successfully in many 
mines. 

Copies of Bulletin 2801 may be ob- 
tained from the company, Halstead 
Street at Forty-eighth, Chicago, IIl. 


Application of Roller Bearings to Mine 
Equipment 


The Timken Roller Bearing Company, 
Canton, Ohio, has issued an interesting 
and excellently illustrated publication 
covering the application of roller bear- 
ings to mine equipment, including cars, 
locomotives, journals, motors, conveyors, 
fans and loaders. It contains the most 
up-to-date information on this subject. 
Copies may be obtained from the com- 
pany. 


“The Manganese Steel” 


The American Manganese Steel Com- 
pany has recently issued a pocket-size 
brochure, entitled “The Manganese 
Steel.” It thoroughly describes Amsco 
Manganese Steel as to its history, ad- 
vantages and application, dwelling 
mostly on facts, and giving to buyers of 
alloy steel parts and the engineering 
fraternity a short, interesting summary 
for quick interpretation, and a complete 
knowledge of Manganese Steel and its 
advantages. 

A copy may be obtained by writing to 
the American Manganese Steel Company, 
333 North Michigan Avenue, Chicago. 


How Powdered Coal Stands Today 


A reprint of a technical article, enti- 
tled “How Powdered Coal Stands To- 
day,” by Henry Kreisinger, research en- 
gineer, Combustion Engineering Corpo- 
ration, New York, may be obtained from 
the Combustion Engineering Corpora- 
tion. In the article such questions as 
methods of firing, furnace design, rates 
of combustion, and removal of ash are 
discussed comprehensively. 
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Portable Arc Welder 


The Fusion Welding Corporation, Chi- 
cago, Illinois, has designed a portable arc 
welding unit, driven by a gasoline motor. 
Two sizes are made, a 200-ampere unit 
driven by a 23 hp. motor, and a 300-am- 
pere size with a 40-hp. motor. It is 
mounted on four wheels, equipped with 
pneumatic tires or smaller iron wheels. 


Prest-O-Lite Flood Light Attachment 


The Prest-O-Lite Co., Inc., 30 E. 42d 
Street, New York City, announces a 
flood-light attachment of new design for 
use with the familiar small tanks of dis- 
solved acetylene, the same as are used 
for truck and tractor lighting. 


Prest-O-Lite gas tanks are available 
from service stations throughout the 
country. By the connection of the at- 
tachment a convenient, portable, power- 
ful flood-lighting unit is obtained which 
can be used for illumination in dark 
places and for facilitating night work 
of all kinds. 

The reflector, which is 10 inches in 
diameter, can be taken off by removing 
a single knurled nut. A new type of 
burner is used which will not “carbon 
up.” This burner is placed at a fixed 
focal point and requires no adjustment. 


Improved Single-Phase Motors 


The General Electric Company an- 
nounces an improved single-phase, repul- 
sion induction motor. This motor, in 
sizes including %, 1, 1% and 2 hp. at 
1,800 r. p. m., supplements the present 
General Electric line of SCR motors. 
It is of the constant-speed, high-starting 
torque type for general application. 

The motor is enclosed except for ven- 
tilating openings in the lower portion of 
each end shield. With only a slight 
change in the enclosing features the mo- 
tor may be made of the totally enclosed 
type, somewhat reducing the rating. 


The National Electrical Manufacturers 
Association will hold its fall meeting 
during the week of October 29, 1928, at 
Briarcliff Lodge, Briarcliff, N. Y. 
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General Electric Publications 


The following additional leaflets to the 
G-E catalog have been issued by the 
General Electric Company, each one de- 
scribing in detail the products men- 
tioned : 

Totally inclosed motors for use in ex- 
plosive atmospheres; coal and ore- 
bridge equipment for alternating-cur- 
rent operation; A-c inclosed magnetic 
switches; general purpose synchronous 
motors; type WD-200A arc welder—belt, 
motor, or gas-engine drive—stationary 
or portable; G-E automatic welding head 
and control. 


Traylor Eng. and Mfg. Co. 


The Traylor Engineering & Manufac- 
turing Co. has assigned to its Chicago 
District Sales Office at 1414 Fisher 
Building, Mr. Foster E. Benner, in the 
capacity of sales engineer. Mr. Benner 
has been connected with the main office 
at Allentown for a number of years as 
an engineer, and is thoroughly con- 
versant with the company’s traditions 
and policies, as well as familiar with 
every detail of the company’s business. 
The Chicago district manager is Mr. 
Benard Haislip, who has officiated in 
that capacity for a number of years. 


The Erie Railroad Co. has bought a 
300-hp. oil-electric locomotive from the 
Ingersoll-Rand Co., the General Electric 
Co., and the American Locomotive Co. 
This is the fourth of these units pur- 
chased by the Erie Railroad Co. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, EtTc., REQUIRED BY THE ACT OF 
CoNnGREss or AuGusT 24, 1912, 


Of THe MrIntnc Concress JouRNAL, published 
monthly at Washington, D. C., for October 1}, 
1928. 


City of Washington, 
District of Columbia, ss: 


Before me, a notary public in and for the state 
and county aforesaid, personally appeared R. 8. 
Mowatt, who, having been duly sworn according 
to law, deposes and says that she is the assistant 
business manager of THE MINING CONGRESS JOUR- 
NAL, and that the following is, to the best of her 
knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid 
publication for the date shown in the above 
caption, required by the Act of August 24, 1912, 
embodied in Section 411, Postal Laws and Reg- 
ulations, printed on the reverse side of this form, 
to wit: ~ 

1. That the names and addresses of the pub- 
lisher, editor, and business managers are: 

Name of publisher, The American Mining Con- 
gress; post-office address, Washington, D. 

Editor, E. R. Coombes. 

2. That the owners are: The American Mining 
Congress—a corporation, not for profit. No stock- 
holders. J. G. Bradley, president, Dufidon, W. Va. 
Robt. E. Tally, first vice president, Clarkdale, 
Ariz. Geo. B. Harrington, second vice president, 
Chicago, Ill. J. F. McDonald, third vice president, 
Leadville, Colo. J. F. Callbreath, secretary, 841 
Munsey Bldg., Washington, D. C. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mortgages, 
or other securities are: None. 

R. S. Mowatt, 
Assistant Business Manager. 


Sworn to and subscribed before me this 22nd 
day of September, 1928. 


[SEAL] Tuomas C. WILLIs. 
(My commission expires January 4, 1932.) 
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BARS, 


As an tavestment 


you would still profit if you paid 100 per 
cent more for the new a.c.f. Special High 
Speed Wheels. As a matter of fact they 
cost only one-third more. The severe 
tests to which they have been subjected 
reveal that under all the stresses of 


operating conditions their service life 


has been doubled. 


American Car and Foundry Company 


New York Pittsburgh Huntington, W. Va. 
Berwick, Pa. St. Louis Bloomsburg, Pa. 
Chicago Buffalo Terre Haute, Ind. 


IRON AND STEEL MINE CAR WHEELS PINS AND LINKS BOLTS, NUTS, RIVETS 
CAR IRONS MOTOR WHEELS FLANGED PIPE MINE CARS 
CAR TRUCKS 


27 
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IN THE SERVICE OF THE NATION’S RAILWAYS, HIGHWAYS, WATERWAYS, INDUSTRIES 
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BUYER’S DIRECTORY 


ent 

in nders 

PretO-Lits Co., Inc., 30 E. 42d 
St., New York City. 

ACETYLENE GAS 

Co., 30 E. 42d 
St., New York C 

GENERATING 
AP 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 

ACID, SULPHURIC 

Irvington Smelting & Refining 
Works, Irvington, N. J. 

AERIAL TRAMWAYS 

American Steel & Wire Co., Chi- 
cago and New York. 

AFTERCOOLERS (Air) 

d Co., New York City. 

AIR COMPRESSORS 

Mfg. Co., Milwau- 
kee 

“Machinery Co., 122 S&S. 
Mich. Ave., Chicago, il. 

Ingersoll-. Rand Co., 11 Broadway, 
New York City. 

AIR COMPRESSOR OILS 

Standard Oil Co. (Ind.), Chicago, 
Il. 

AIR FILTERS—Bag type 

American Coal Cleaning Corpn., 
Welch, W. Va. 

AIR HEATERS 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

AIR LIFT PUMPING 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

ANNUNCIATOR WIRES & 


CABLES 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

ANNUNCIATOR WIRES & 
CABLES, INSULATED 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

ANTI-RUST OILS & GREASES 

Standard Oil Co. (Ind.), Chicago, 
Ill. 


122 S. 


ARMATURE COILS & LEADS 
General Electric Co., Schenectady, 


John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

ARMORGRIDS 

Hendrick Mfg. Co., Carbondale, Pa. 

Electric Co., Schenectady, 


ASPIRATORS 

American Coal Cleaning Corpn., 
Welch, W. Va. 

CAR & CAGER 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago, lll. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

AUTOMATIC CAR CAGES 

Connellsville Mfg. & Mine Supply 
Co., mnelisville, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

—— & Schaefer Co., Chicago, 


AUTOMATIC CAR DUMPERS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

= & Schaefer Co., Chicago, 

AUTOMATIC FLAGGING 
SIGNALS 

American Mine Door Co., Canton, 


Ohio. 
AUTOMATIC (Mine Doors, Trucks 
and Electric Switches) 
— Mine Door Co., Canton, 
io. 


AUTOMATIC MINE SWITCHES 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

AUTOMATIC SWITCH 
THROWERS 

— Mine Door Co., Canton, 

io. 

Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 


AUTOMOBILE CABLES 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

BAG TYPE AIR FILTERS 

American Coal Cleaning Corpn., 
Welch, W. Va. 

BALLAST UNLOADER ROPES 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

BALL BEARINGS 

S K F Industries, 40 E. 34th St., 
New York City. 

BALL & ROLLER 

S K F Industries, 40 th St., 
New York City. 

BARS, STEEL 

Carnegie Steel Co., Pittsburgh, Pa. 

Timken Roller Bearing Co., Canton, 
Ohio. 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

BATTERIES, Armature 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

BATTERIES, Blasting 

Hercules Pow Co., Wilmington, 


BATTERIES, DRY (for Bells, 
Buzzers, Signals, Blasting) 

National Carbon Co., :~ 30 East 
42nd St., New York City. 

BATTERIES (Storage, Gas Weld- 
ing, Cutting, Dissolved Acety- 


lene) 

Prest-O-Lite Co., 30 East 42d St., 
New York City. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

Ss F Industries, 40 E. 34th St., 
Mew York City. 

BEARINGS (for all kinds of 
equipment) 

Roller Bearing Co., Newark, 


ANGULAR CONTACT 
S K F Industries, New York City. 
BEARINGS, ANTI-FRICTION 
S K F Industries, New York City. 
BA ARMATURE 
S K F Industries, New York City. 
AUTOMATIC 
SKF Industries, New York City. 
BALL 
S K F Industries, New York City. 
BEARINGS, JOURNAL, CAR & 
OTIVE 
S K F Industries, New York City. 
BEARINGS, MOTOR, ELECTRIC 
S K F Industries, New York City. 
BEARINGS RADIAL 
Timken Roller Bearing Co., Canton, 


Ohio. 
S K F Industries, New York City. 
ROLLER 

SKF Industries, New York City. 
BEARINGS, SHAFT, SELF- 

OILING 


S K F Industries, New York City. 

BEARINGS, TAPERED ROLLER 

Timken Roller Bearing Co., Canton, 
Ohio. 

BEARINGS, THRUST 

S K F Industries, New York City. 

Timken Roller Bearing Co., Canton, 


Ohio. 

BELL CORD 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

BELT DRESSING 

= Oil Co. (Ind.), Chicago, 

BELTING (Conveyor, Elevator, 
Transmission) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Il. 
BELTING, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
BINS (Coke and Coal) 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


BITS, Carbon (Diamonds) fer Core 
Drill 


R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

Diamond Drill Carbon Co., World 
Bldg., New York. 

BITS, Diamond Drilling 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

BIT SHARPENERS 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Til. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

BLACK DIAMONDS 

Drill Co., World 

Bldg., New Yor 

R. S. Patrick, ‘Bellwood Building, 
Duluth, Minn. 

BLACK OILS 

— Oil Co. (Ind.), Chicago, 


BLASTING ACCESSORIES 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

BLASTING CAPS 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Powder Co., Wilmington, 


BLASTING MACHINES 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

— Powder Co., Wilmington, 


POWDER 
Du Pont de Nemours & Co., 

Wilmington, Del. 

Hercules Powder Co., 984 King St., 
Wilmington, Del. 

BLASTING SUPPLIES 

Hercules Powder a 934 King St. 
Wilmington, Del. 

BLASTING UNITS (Dry Battery) 

National Carbon Co., Inc., 30 East 
42nd St., New York Ci ity. 

BLOCKS, PILLOW 

S K F Industries, New York City. 

BLOWERS, CENTRIFUGAL 

American Coal Cleaning Corpn., 
Welch, W. Va. 

Electric Co., Schenectady, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Robinson Ventilating Co., Zelien- 

ople, Pa. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
BLOWERS (or Compressors) 
Electric Co., Schenectady, 


BLOWERS (Tubing) 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Robinson Ventilating Co., Zelien- 
ople, Pa. 

BLOWERS (Turbine) 

Robinson Ventilating Co., Zelien- 
ople, Pa. 

Westinghouse Electric & Mfg. Co., 

t Pittsburgh, Pa. 

BLOWPIPES, Brazing, Carbon 
Burning, Cutting, Lead Burning 
Welding, Welding and Cutting 

Oxweld Acetylene Co., 30 E. 42% 
St., New York City. 

BLUE CENTER STEEL WIRE 
ROPE 


John A. Roebling’s Sons Co., Tren- 
ton, N. J 


mn, N. J. 

Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 

BOND TERMINALS 

—— Mine Door Co., Canton, 

110. 

BORTZ 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

Diamond Drill Carbon Co., World 
Bidg., New York. 

BRACES, GAUGE 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

BRACES, RAIL 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

BRACES, TRACK 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 


BRAZILIAN ROCK CRYSTAL 

Diamond Driil Carbon Co., World 
Bldg., New York. 

BREAKER MACHINERY 

American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

— Iron Works, Wilkes-Barre, 
a. 

BREAKERS 

American Coal Cleaning Corpn., 
Welch, W. Va. 


BREAKERS (Construction and 
Machinery) 


The Seffrey. Mfg. Company, 9568-99 
North 4th St., Columbus, Ohio. 


BREAST 
Halsted St. and 


Mfg. 
48th Place, 


BRIQUETTING MACHINERY 

— Iron Works, Wilkes-Barre, 
a. 

BRUSHES (Carben, Graphite and 
Metal Graphite fer Electric 
Motors, Generators and Con- 


verters) 

National Carbon Co., Inc., Cleve- 
bo] Ohio, and San Francisco, 
a 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

BUCKETS 

Pa. 

The Jeffrey pany, 958-99 
North 4th St, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

CABLE COMPOUNDS 

— Oil Co. (Ind.), Chicago, 


CABLE GREASE 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

CABLES 

American Steel & Wire Co., Chi- 

cago and New York. 

Roebling's Sons Co., John A., Tren- 
ton, J. 
Ohio. 

CABLES (Connectors and Guides) 

American Mine Door Co., Canton, 

CABLES, INSULATED 

Electric Co., Schenectady, 


John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

CABLES, SUSPENSION BRIDGE 
John A ‘Roebling’s Sons Co., Tren- 
ton, An J. 

CABLEWAYS 

American Steel & Wire Co., Chi- 
cago, LIL, and New York. 

The Jeffrey Mfg. Co y, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, lll. 

CAGE DUMPERS, ROTARY 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, IL 

CAGES (Safety Appliances) 

Connellsville Mfg. * Mine Supply 
Co., Connellsville, Pa. 

CAGE STOPS & coe 

Link-Belt Co., 300 W. Pershing Rd. 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

Roberts & Schaefer nL 

CAGERS, AUTOM 

Link-Belt Co., 300 Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio 

Phillips Mine x Mill Supply Ce., 

Roberts & eae Co., Chicago, Il. 


CAGERS, AUTOMATIC & 
MA 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

Roberts & Schaefer Co., Chicago, Ill. 

CAGES 

Mfg. Co., ‘Milwau- 


Wis 
Cont Mfg. & Mine Supply 
Co., Connellsville, Pa. 
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EL piece of track equipment is important. 


Most authorities agree that track 
is the one item of greatest impor- 
tance in all coal mine operation. 
Every piece of Central track 
equipment is made up to a high 


standard. And we have a good stock from 
which prompt shipment can be made at all 
times. Call upon our engineers for advice. 
Send for catalog. 


Tue Centrat Froc & SwitcH Co. 
CINCINNATI, OHIO 


CENTRAL 


MINE TRACK EQUIPMENT 


The new Nolan Bumper Stop Feeder in use at various mines 
throughout the coal] districts. Stop shown in holding position. 


NoLAN 


The new method of handling cars under 

all conditions. Catches bumpers. Folds 

down to permit passage of car or motor. 
Write for particulars 


The MINING 
SAFETY DEVICE Co. 


Bowerston, Ohio 
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Link-Belt Co., 300 W. Pershing Rd.. 
Chicago, Il. 
iron Works, Wilkes-Barre, 


CAGES (Self-dumping) 

Link-Belt Co., 300 W. Rd., 
Chicago, lll. 

Roberts & Schaefer Co., Chicago, Ill. 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 

CALCINERS 

Vulean Iron Works, Wilkes-Barre, 
Pa 


CALCIUM CARBIDE 

Union Carbide Sales Co., 30 East 
42nd St., New York City. 

CARBON AND BORTZ 

Diamond Drill — Co., World 
New York 

R. Patrick, Sellwood Building, 
Delath, Minn. 


CARBON FOR DIAMOND 


G 
Diamond a Carbon Co., World 
Bidg., New York. 
R. 8. Patrick, "Galtweod Building, 
Duluth, Minn. 
Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill 


CARBON BURNING APPA- 
RATUS 


122 So. 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

CARBON ELECTRODES (fer 
Electric and Elee 
trolytic r 

National Ce., Inc., Elee 


trode Sales Division, 30 
42nd St., New York City. 
Electric & Mfg. Co., 
East Pittsburgh, Pa. 
CARBONS (for Arc Lamps, Blue 
Prin Photographic) 
Carbon Co., Inc., Cleve 
land, Ohio and San Francisco, 


CARBON RODS AND PASTE 
FOR WELDING 

Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 

National Carbon Co, Inc., Cleve- 
Ohio and San Francisco, 


CARBON SPECIALTIES (Circuit 
Breaker Con 


mal 
7d Ohio and San Francisco, 


GRAVITY & 
POWER 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 

Roberts & Schaefer Chicago, IL 

CAR DUMPERS (Rotary) 


Co., Connellsville, Pa. 
Link-Beit "Co., 300 W. Pershing Rd., 
Chicago, lll. 


Mining Safety Device Co., Bower- 
ston, 


io. 

Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 

Roberts & Schaefer Co., Chicago, Ill. 

CAR FEEDERS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

Roberts & Schaefer Co., Chicago, Ill. 

CAR HAULS 


Hockensmi' Wheel & Mine Car 
Co., Penn, Pa. 
The Jeffrey Company, 958-99 


North 4th ag Columbus. Ohio. 
Link-Belt Co., 800 W. Pershing Rd., 
Chieago, Til. 
Roberts & Schaefer Co., Chicago, Ill. 
ORES 
oO. Willmarth, Georgetown, 
CAR PULLERS 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Link-Belt Co., 8300 W. Pershing Rd., 
Chicago, Til. 

Roberts & Schaefer Co., Chicago, Ill. 

CAR RETARDERS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston. Ohio. 

Roberts & Schaefer Co., Chicage, Ill. 

CARS OF ALL DESCRIPTION 

American Car & Foundry ae 80 
Church St., New York City 
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Hockensmith Wheel 
Co., Penn, Pa. 

CAR STOPS, AUTOMATIC 
& MANUAL 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Phillips Mine ~ Mill Supply Co., 


y= 
Roberts Co., Chicago, 


CAR wines & CABLES 

American Steel & Wire Co., Chi- 

cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

CASTINGS 

Goodman Mfg. Co., Halsted St. 
48th Place, Chicago, Tl. 

Link-Belt Co., 300 W. "Pershing Rd., 
Chicago, lil. 

The Jeffrey Mfg. Company, 958-99 
North “ath St., Columbus, Ohio. 

Timken Roller Bearing Co., Canton, 
Ohio. 

CASTINGS, GRAY IRON 

Link-Belt > 300 W. Pershing Rd., 
Chicago, 

“Works, Wilkes-Barre, 


& Mine Car 


and 


OPEN HEARTH 
vee Iron Works, Wilkes-Barre, 
2. 


CASTINGS (steel, iron) 
— Iron Works, Wilkes-Barre, 
a. 

CAST STEEL FROGS 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

CHAINS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, 


The Jeff Mfg. 958-99 
North ath St., Columbus, 
Link-Belt Co., $00 W. Pershing Rd. 


Chicago, Ili. 
Morse Chain Co., Ithaca, N. Y. 


CHAINS, AUTOMOBILE ENGINE 
—— Co., 300 W. Pershing Rd., 


cago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
CHAINS, COAL CUTTING 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ti. 
The Jeffrey "Mtg. Company, 958-99 
North St. “Columbus, Ohio. 
CHAINS, DRIVE 
-» Halsted St. and 


orth 
Link-Belt Co., 800 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
CHAINS, FRONT END 
Link-Belt Co., 800 W. Pershing Rd., 
Chicago, Ill 
Morse Chain Co., Ithaca, N. Y. 
CHAIN LUBRICANTS 
— Oil Co. (Ind.), Chicago, 


CHAINS, OILING 
Morse Chain Co., Ithaca, N. Y. 


POWER TRANSMIS- 


. Company, 958-99 

t., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

Morse Chain Co., Ithaca, N. Y. 


CHAINS, Silent (Bushed-Pin 
Joint 


) 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 
CHAINS, SILENT (Rocker-Joint) 
Morse Chain Co., Ithaca, N. Y. 
CHAINS, SLING 
Co., 300 W. Pershing Rd., 


cago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
CHAINS, SPROCKET 


WHEEL 
an Mfg. Co., Halsted St. and 
48th Place, Chicago, Il 
The Jeffrey mpany, 958-99 


Link-Belt Co., 300 W. Pershing Rd. 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

CIRCUIT-BREAKERS 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

CLAMPS. GUARD RAIL 

Central Frog & Switch Co., Cincin- 
nati, Ohio. 

CLAMPS (Mine) 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

CLAMPS (Trolley) 

Electric Co., Schenectady, 


ore Brass Co.. Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


CLAMPS, WIRE ROPE 
——a Steel & Wire Co., Chi- 
, LL, and New York. 
san d Roebling’s Sons Co., Tren- 

ton, N. J. 

CLIPS, WIRE ROPE 
American Steel & Wire Co., 
cago, Ill., and New — 

John A. Roebling’s Sons Co 
ton, 2. 

CLOTH, WIRE 

a Saylor Wire Co., St. Louis, 

0. 

CLUTCHES 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Il. 

The Jeffrey Mfg. Company, 958-99 
North "ith St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Tl. 
COAL CLEANING MACHINERY 
Cleaning Corpn., 
Welch, W. Va. 


American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 
ny, 958-99 


Mfg. Com: 

North 4th St. “Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

Roberts & Schaefer Co., Chicago, Ill. 

COAL COMPANIES 

Lehigh Coal & Co., 
Philadelphia, 

Neale & Philadelphia, 
a. 

COAL CONVEYING MACHINERY 

American Coal Cleaning Corpn., 
Welch, W. Va. 

Conveyor 299 Broadway, 
New York Cit 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

COAL CRUSHERS 

Co., Connellsville 

The Jeffrey Mfg. tommens, 958-99 
No 4th * Columbus, Ohio. 

, 800 W. Pershing Rd., 


Chi- 
, Tren- 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

be Iron Works, Wilkes-Barre, 
a. 

COAL 

St. and 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Ill. 

COAL HANDLING MACHINERY 

American Coal Cleaning Corpn., 
Welch, W. Va. 

Conveyor Sales Co., 299 Broadway. 
New York City. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

say Manufacturing Co., Franklin, 


Link- 800 W. Pershing Rd., 

Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

Roberts & Schaefer Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 

COAL LOADERS 

Conveyor Sales Co., 299 Broadway 
New York City. 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

% Jeffrey Mfg. Company, 958-99 

North 4th St., Columbus. Ohio. 
Jey Manufacturing Co., Franklin, 


‘a. 

Link-Belt Co., 300 W. Pershing Rd.. 
Chicago. Tll 

Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Ill. 

COAL MINING MACHINERY 


Ingersoll-Rand 
New York Ci 
The Jeffrey Mfg. Company, 958-99 
North 4th St.. Columbus. Ohio. 
Link-Belt ~ 300 W. Pershing Rd.. 
Machinery Co.. 


Chicago, 
Sullivan 122 8. 
Mich. Ave., Chieago, Ill. 

Westinghouse Electric & Mfg. Co.. 
East Pittsburgh, Pa. 

COAL MINING PLANTS 

American Coal Cleaning Corpn.. 
Welch, W. Va. 
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Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Lil. 

Ingersoli-Rand Co., 11 Broadway, 
New York City. 

The Mfg. Company, 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ll. 


Roberts & Schaefer Co., Wrigley 
Bidg., Chicago, I 
COAL PREPARATION 
MACHINERY 
American Coal 
Welch, W. Va. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lil. 
Roberts & Schaefer Co., Chicago, Il. 
COAL SEPARATING MACHINERY 
W. S. Tyler Co., Cleveland, Ohio. 
COAL SEPARATORS (Pneumatic) 
American Cleaning Corpn., 
w. 
Roberts ‘a Schacter Co., Chicago, Ill. 
COAL SEPARATORS (Spiralizers) 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
COAL TESTING EQUIPMENT 
W. S. Tyler Co., Cleveland, Ohio. 
COMPRESSORS, AIR 
Allis-Chalmers Mfg. 


Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Il 

COMPRESSORS, MINE CAR 

ll Broadway, 


Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, il. 

CONCENTRATORS (Table) 

Mfg. Co., Milwau- 
ee, 

CONCRETE REINFORCEMENT 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

CONDENSERS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Ingersoll-Rand Co., 


11 Broadway, 
New York City. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
CONTROLLERS 
Electric Co., Schenectady, 
Goodman Co., Halsted 
and 48th 7... Chicago, Ill. 
Company, 968-99 


Co., 


Cleaning Corpn., 


Co., Milwau- 


Westinghouse Electric & Mfg. 
East Pittsburgh, Pa. 

CONVERTERS, COPPER 

Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
CONVEYORS 
American Coal 
Welch, W. Va. 
Conveyor Sales Co., 299 Broadway 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North "ith St. “Columbus, 
Link-Belt Co 300 W. Pershing Rd., 

Chicago, il. 
Roberts & Schaefer Co., Chicago, Ill. 
CONVEYOR BEARINGS 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
CONVEYORS, BELT 
Cleaning Corpn., 


. Com 


Link- Belt Co., 300 W. Pershing Rd. 
Chicago, il. 


Cleaning Corpn., 


“CONVEYORS, CHAIN FLIGHT 


American Coal Cleaning Corpn., 
Welch. W. Va. 
The Jeff: Mfg. Company, 958-99 


North 4th St.. Columbus. Ohio. 
Link- Belt 300 W. Pershing Rd., 
Chi TH. 
‘OAL 
Cleaning Corpn., 
Conveyor Bales ak, 299 Broadway 
New York City. 
The Jeffrey Mfg. Company. — 
North “ith St. “Columbus. Ohio. 
Link-Belt 300 W. Pershing 
Chicago, Ili. 
Vulcan Iron Works, Wilkes-Barre, 


Pa. 
CONVEYORS AND ELEVATORS 
— Mfg. Co., Milwav- 


kee, 
Cleaning Corpn., 


American 
. Company, 9568-99 
North 4th St., Columbus. Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ti. 


= 
Calif. 
Chicago, Ill. 
COAL CRUSHERS & ROLLS 
The Jeffrey Mfg. Company, 958-99 9 
North 4th St., Columbus, Ohio. : 
-Filter Plates, Tubes, etc.) 
The Jeftres Mig. Company, 958-99 
The Jeff: Mf, ny. 958-99 
Mfg. Halsted St. and 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Il. 
| 
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PATRICK 
CARBON 


for Diamond Core Drilling 


4 


WEBSTER 
CAR RETARDERS 


Save Lives, Time and Money 


AG 
\ Specify Patrick Carbon” 


E next time you order 
carbon — give thought 
to its intended use. 

Enjoy the benefits of 
experience and grading 
facilities which have made 
PATRICK CARBON the 
standard of value and de- 
pendable service. 


One man controls the movement of the cars— 
inch by inch if necessary—eliminating breakage 
and assuring well loaded cars without spillage. 
The car trimmer controls the car from a position 
of safety, safe from the dangers of runaway cars, 
faulty brakes, slippery tracks, etc. 
Easy to Install 
Send for Car Retarder Circular 
We Design and Make 
Complete Tipple Equipment 


The Webster Mfg. Company 


1856 N Kostner Ave. CHICAGO, ILL. 


Sole Manufacturers of 


Oldroyd Coal Cutters and Loaders 


SEND FOR BOOKLET 


You can get in touch with our representative 
by wiring Duluth office 


PATRIORN 


Duluth, Minnesota. USA. 


SWEET’S 


TRACK MATERIALS 


Backward! = 
Curve 
Fans 


These fans have a pressure range from 1 
to 6 times for constant volume. Think 
what this means on your mine. This is 
accomplished by variation of speed. Write 
us for complete details. 


Used by the Progressive 
mines in every field for over 
20 years 


very interesting bulletin on tubing 
blowers has just been printed. It is yours 
for the asking. 


ROBINSON 


Zelienople, Pa. 


Do you have the Sweet’s Catalog? 


SWEET’S STEEL 
COMPANY 


WILLIAMSPORT, PENNA. 


| 6) Q) 
| £6) 
(2) 
| 
| 
“DOBINSON | 
= TRACK 
TRACK wATERIALS 
“2, (Portable) 
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CONVEYORS, PAN OR APRON 
Coal Cleaning Corpn., 
Welch, W. Va. 


The Jeffrey Mfg. Company, 958-99 
North “ath St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ll. 

CONVEYORS, SCREW 

American Coal Cleaning Oorpn., 
Welch, W. Va. 
The Jeffrey Mfg. Com: any. 958-99 
North 4th St., Colw Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

COOLERS, 

Robinson Ventilating Co., Zelien- 
ople, Pa. 

COOLERS, ROTA 

Vulcan Iron Wilkes-Barre, 
Pa. 

COPPER WIRE & STRAND 
(Bare) 

—-.. Steel & Wire Co., Chi- 
cone, and New York. 

John A Rocbling’s Sons Co., Tren- 
ton, N. J. 

CORE DRILLS, Carbon (Dia- 


monds) for 
R. S. Patrick, Sellwood Building, 
Duluth, Minn. 
CORE DRILLING 
Hoffman Bros. Co., Punz- 
sutawney, 


Penneyivania Drilling Co., Pitts- 
burgh, 

COUPLINGS, FLEXIBLE 

Link-Belt Co., 300 W. Pershing Rd., 


Ill. 

Westinghouse Electric & Mfg. Oo., 
East Pittsburgh, Pa. 

— AND CROSSOVERS 
entral Frog & Switch Co., Cincin- 
Ohio. 

Wast Virginia Rail Co., Hunting- 
ton, W. 


ROS6O VE 
Central Pree & Switch Co., Cincin- 


hio. 
Sweet's Steel Co., Williamsport, Pa. 


CRUSHER OILS 
Oil Co. (Ind.), Chicago, 


CRUSHERS 
Mfg. Co., Milwau- 


Wis. 
Te Mfg. Company, 958-99 
‘North 4th St., Columbus, Ohio. 

Symons Bros. for Chicago, Ill. 
CRUSHERS, 
Connelisville ire. & Mine Supply 
effrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ili. 
— Iron Works, Wilkes-Barre, 
a. 
CRUSHERS, SINGLE & 
DOUBLE ROLL 
Allis-Chalmers Mfg. Co., Milwau- 


Wis. 

The Jeffrey Mfg. Com 958-99 
North “ath St., "Ohio. 
Link-Belt Co., 800 W. Pershing Rd., 

Chicago, 


agg PLANTS, COKE 
The Jeffrey 


0, 
CRYSTAL 
Diamond Drill Carbon Co., World 
Bldg., New York. 
CUP GREASE 
Keystone Lubricating Co., Phila- 


hia, Pa. 
standard Oil Co. (Ind.), Chicage, 


CUTTING APPARATUS, Oxy- 
Acetylene, Oxy-Hydrogen 

Oxweld Acetylene Co., 80 B. 484 
St., New York City. 

CYCLONE DUST COLLECTORS 


American Coal Cleaning Oorpn., 
Welch, W. Va. 


DECARBONIZING APPARATUS 
Oxweld Acetylene Co., 80 B. 48d 
St., New York City. 


DESIGNERS OF PLANTS 
American Coal Cleaning Corpn., 


American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Chicago, Tl. 

DETONATORS 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

Powder Co., Wilmington, 
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DIAMOND CORE DRILL 
CONTRACTING 

Hoffman Bros. Drilling Co., Punx- 
sutawney, Pa. 

Sullivan Machinery Co., 122 8. 
Mich. Ave., Chicago, Ill 

DIAMOND DRILLING CARBON 

Diamond Co., World 
Bidg., New Y 

R. 8. Patrick, Building, 
Duluth, Minn. 


BLACK (See Carbon 


and Bo 

Diamond Drill Carbon Co., World 
Bldg., New York. 

R. 8. ‘Patrick, Sellwood Building, 
Duluth, Minn. 


DIAMONDS, INDUSTRIAL 
Diamond Drill Co., World 


R. S. Patrick, Bellwood Building, 
Duluth, Minn. 


DIAMOND TOOLS 
Diamond Drill ‘Carbon Co., World 
Bldg., New York. 


DIESEL ENGINE OILS 
Oil Co. (Ind.), Chicago, 


DIGGERS & PICKS, Pneumatic 
Ingersoll-Rand Co., 11 Broadway, 
New York City 


DOORS, AUTOMATIC MINE 
—- Mine Door Co., Canton, 


DRIFTERS, DRILL 
Ingersoll-Rand Co., 
New York City. 
Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Ill. 

DRILLERS’ DIAMONDS 

Diamond Drill Carbon Co., World 
Bidg., New York. 

DRILLING CONTRACTORS 

Pennsylvania Drilling Co., Pitts- 
burgh, Pa. 

Sullivan Co., 122 So. 
Mich. Ave., Chicago, Ill. 

DRILLING, DIAMONDS FOR 

Diamond Carbon Co., World 
Bidg., New York. 

R. S. ‘Patrick, Sellwood Building, 
Duluth, Minn. 

DRILLS, AIR AND STEAM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLS (Blast Hele) 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Keystone Churn Drill Co., Beaver 
Falls, Pa. 

—- BITS, Carben (Diamonds) 


or 

Diamond Drill Carbon Co., World 
ow York. 

R. Patrick, Sellwood Building, 
Daluth, Minn. 

DRILL, CARBON (Diamonds) for 

Diamond Drill Carbon Co., World 
dg., New York. 

R. S. god Sellwood Building, 
Duluth, 


DRILL & MOUNT- 
INGS 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Ill. 

DRILL LUBRICANTS 

< Oil Co. (Ind.), Chicago, 

DRILLER’S DIAMONDS 

R. S. Patrick, Sellwood Building, 
Duluth, Minn. 

DRILLS, CORE 

Hoffman Bros. Drilling Co., Punx- 
sutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLS, ELECTRIC 

General Electric Co., Schenectady, 


The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

DRILLS, HAMMER 

Ingersoll-Rand Co., 
New York City. 

Sullivan Machinery Co.. 
Mich. Ave., Chicago, Ill. 

DRILLS (Hand Operated Coal) 

Ohio Brass Co., Mansfield, Ohio. 

DRILLS, PNEUMATIC 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

DRILLS, PROSPECTING 

Hoffman Bros. Drilling Co., Punx- 
sutawney, Pa. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 


ll Broadway, 


ll Broadway, 
122 8. 


DRILLS, ROCK 
Diamond Machine Co., Monongahela, 


Pa. 
Electric Co., Schenectady, 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Sullivan Machinery Co., 122 So. 

Mich. Ave., Chicago, Ill. 


DRILL STEEL SHARPENERS 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
Sullivan Machinery Co., 122 §S. 
Mich. Ave., Chicago, Ill. 


DRIVES, SILENT CHAIN 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 

Morse Chain Co., Ithaca, N. Y. 


DRUMS (Hoisting, Haulage) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lil. 

— Iron Works, Wilkes-Barre, 


DRY CLEANING COAL & COKE 
American Coal Cleaning Corpn., 


Welch, W. Va. 
Link-Belt Co., 300 W. Pershing Rd. 
Chicago, Ill. 
Roberts & Schaefer Co., Chi ti. 
DRYERS, ROTARY 


_— Iron Works, Wilkes-Barre, 
a. 


DUMP CARS 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 


DUMPS (Rotary, Cradle, Crossover 
& Kickback) 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bower- 
ston, Ohio. 

Phillips Mine & Mill Supply Co., 

Roberts & Schaefer Co., Chicago, fi 
Pittsburgh, Pa. 


DUST COLLECTING EQUIP- 
MENT 


American Coal Cleaning Corpn., 
Welch, W. Va. 

DUST FILTERS 

American Coal Cleaning Corpn., 
Welch, W. Va. 

DYNAMITE 

E. I. Du Pont de Nemours & Co., 
Ine., Wilmington, Del. 

Hercules Powder Co., Wilmington, 


DYNAMOS 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
— Eleetric Co., Schenectady, 
Goodman Co., Halsted St. and 
48th ‘Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
DYNAMO OILS 
—— Oil Co. (Ind.), Ohicago, 
ELECTRICAL APPARATUS 
Allis-Chalmers Mfg. Co., Milwavu- 


kee, Wis. 
General Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
ELECTRICAL CABLES & WIRES 
American Steel & Wire Co., Chi- 
cago, [ll., and New York. 
Electric Co., Schenectady, 


N. Y. 
Roebling’s Sons Co., John A., 
Trenton, N. J. 


ELECTRIC BLASTING CAPS 
— Powder Co., Wilmingtea, 
el. 


HOISTING MACHIN- 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis 

ELECTRIC LOCOMOTIVES 

General Electric Co., Schenectady, 


N. Y. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 


LOCOMOTIVE 


Weet: nghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


October, 1928 


ELECTRIC MINE SUPPLIES 
Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


ELECTRIC WIRES AND CABLES 
Cae Electric Co., Schenectady, 


American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

ELECTRICAL SUPPLIES 

General Electric Co., Schenectady, 


N. Y. 
Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


WIRES AND 
ABLES 


Jone A. Roebling’s Sons Co., Tren- 
ton, N. J. 


ELECTRODES, WELDING 
John A. Roeb ling’s Sons Co., Tren- 
ton, N. J. 


ELEVATORS 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd.. 
Chicago, Ill 

ELEVATORS, BUCKET 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ll. 

ELEVATOR CABLES & ROPES 

John A. Roebling’s Sons Co., 

mton, J. 

ELEVATOR AND HOIST MOTORS 

Westinghouse Electric & Mfg. Ge. 
East Pittsburgh, Pa. 


ELEVATOR MACHINERY 


Chicago, Ill. 
ENGI OILS 
Oil Co. (Ind.), Chicago, 


ENGINES, GAS AND GASOLINE 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Westinghouse Electric & Mfg. Ce., 
East Pittsburgh, Pa. 


ENGINES (Hoisting and Hauling) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

ENGINES, OIL 

Allis-Chalmers Mfg. Co., Milwau- 


kee 

mB. Rand Co., 11 Broadway, 
New York City. 

ENGINES, Steam 

om Mfg. Co., Milwau- 


kee 

a>, Co., 11 Broadway, 
New York City. 

EXCAVATORS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

EXHAUSTERS 

American Cleaning Corpn., 

a. 


EXPLOSIVES 

du Pont Powder Co., The E. I., 
Wilmington, Del. 

Hercules Powder Co., 934 King St., 
Del. 


FAN DR 

Link- ao Co., 300 W. Pershing Rd., 

icago, Ill. 

— Iron Works, Wilkes-Barre, 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

FANS, Man Cooling 

Robinson Ventilating Co., Zelien- 
ople, Pa. 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Turbine 
Robinson Ventilating Co., Zelien- 


house Electric & Mfg. Ce., 
t Pittsburgh, Pa. 
FANS, VENTILATING 
Connellsville Mfg. Supply 

Co., Connellsville, 

The Jeffrey Mfg. aie. 958-99 
North 4th St., Columbus, Ohio. 
— Ventilating Co., Zelien- 

ople, 
Vulcan toon Works, Wilkes-Barre, 


Pa. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


& = 
| 
The Jeffrey Mfg. Company, 958-99 
‘North 4th St., Columbus, Ohio. 
| 
4 t., umbus, Ohio. 
= = 
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Just 
‘‘Hammer It’’ 


Hammer the clip 
And the rail is fastened 


If you are using WEST VIRGINIA steel mine 

ties. Square shoulders hold track positively to 
; correct gage. No spreading of rails. Pressure 
on rail cannot loosen tie. Low in ultimate cost. 
Meets all requirements with five styles and 
four sections. 


FOR ALL RAILS UP TO SEVENTY POUND 


Sec. Al1—8 to 20 Ib. rail 
Sec. B1—20 to 30 Ib. rail 
Sec. B2—35 and 40 Ib. rail 
Sec. T6—45 to 70 Ib. rail 


New folder just published on Main Haulage Ties 


Send for data and quotations on all 
West Virginia Track Work 


The West Virginia Rail Co. 


Huntington W Va. 


4 


ta engineer says 
about 


ENTERPRISE WHEELS 


A retired railroad executive, who has been 
connected with a coal-carrying railroad 
for more than a quarter of a century, re- 
cently made this statement 


JOO IC IC IC IC ICICI 


“Down in Bristol, Virginia-Tennessee, 
there is a company that is producing the 
best car wheels made in America. They 
have connected with them a metallurgist 
of National fame, who seems to have 
solved the problem of producing a cast- 
ing that is practically indestructible.” 


This well known engineer has reference 
to the famous ENTERPRISE WHEELS. 
The same may be truly said of the EN- 
TERPRISE TRUCK and MINE CARS. 
If you want a disinterested opinion of 
the dependability and lasting qualities of 
a mine car, write us and we will give you 
the name of this engineer. 


ENTERPRISE 


WHEEL & CAR CORPORATION 
BRISTOL, VA.-TENN. | HUNTINGTON, W. VA. 


The Connellsville Manufacturing and 
Mine Supply Company 
Connellsville, Pa. 


If you need any cost reducing 
mine equipment, write us 


The Cage, Hoist and Fan Builder 


PHILLIPS 


MINE AND MILL SUPPLY 
COMPANY 


Pittsburgh, Pa. 


Phillips Steel Cars are fabricated over 

duplicating machines, and interchange- 

ability of replacing parts can always 

be depended upon. Phillips parts fit 
Phillips cars! 


Write for Prices 


J 
\] 
i 
| 
| 
| 

| 

| 

| 

| 

} 

| | 

| 

| 
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FEEDERS 

Hockenamith Wheel & Mine Car 
Co., Penn, Pa. 

FEEDERS Kickback, 
Rotary and Dump) 

Link-Belt Co., 300 W. Pershing Rd., 


Mining Safety Device Co., Bowers- 


ton, Ohio. 

Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 
& Sohaefer Co., Chicago, 


FEEDERS 
American leaning Corpn., 


Weleh, 
Link-Belt _ 300 W. Pershing Rd., 
Chicago, Il. 
FEEDERS (Hand Operated) 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
ing Safety Device Co., Bowers- 


ton, Ohio. 
— & Schaefer Co., Chicago, 


ORE 
Jeffrey Mfg. Company, 958-99 
4th 8t., Columbus, Ohio. 
Link-Belt ee 800 W. Pershing Rd., 
Chicego, Ill. 


FEEDERS (Reciprocating) — 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

American a 4 Cleaning Corpn., 
Welch, W. V 

FEEDERS 

Link-Belt > 300 W. Pershing Rd.. 
Chicago, 

Mining Device Co., Bowers- 


ton, 
Phillipe & Mill Supply Co., 
ttaburgh, Pa. 
rence Posts Co., Williamsport, Pa. 


GREASES 
Standard Oil Co. (Ind.), Chicago, 


CLOTH, WIRE 

Ludlow Saylor Wire Co., St. Louis, 
Mo. 

FILTERS (Dust) 

American Coal Cleaning Corpn., 
Welch, W. Va. 

FIRE AND WEATHER-PROOF 


+ WIRE 
Jobn A. Roebling’s Sons Co., Tren- 
ton, N. J. 


FLASHLIGHTS AND BATTERIES 
(Mine Safety) 


National Carbon Co., Inc., 30 East 
Street, New York City. 


rLOoRING, STEEL 
Hendrick , Carbondale, Pa. 


FLOTATION. 
is-Chalmers Mfg. OCo., Milwau- 


FLOTATION OILS 

Hercules Powder Co., 984 King St., 
Wilmington, Del. 

FLOW METERS 

os Electric Co., Schenectady, 


"WELD LDING 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 

FORGINGS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

FROGS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

Sweet’s Steel Co., Williamsport, Pa. 


FROGS AND SWITCHES 

Central « & & Switeh Co., Cin- 
cinnati, 

West Vireinie Rail Co., Hunting- 
ton, W 

FURNACE 

ee Oil Co. (Ind.), Chicage, 


FURNACES, Oil (for drill steel) 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

FURNACES, ROASTING 
Mfg. Co., Milwau- 


& Mfg. Co., 
East Pittsburgh, 

GAS (Cutting, iz) 

Prest-O-Lite Co., Ine., 30 E. 42d 
St., New York City. 

GAS (Nitrogen, ) 

Linde Air Products “tie 30 E. 42d 
St., New York City 

GASOLINE 

“eae Oil Co. (Ind.), Chicago, 
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GAS ENGINE OILS 
ee Oil Co. (Ind.), Chicago, 


GAUGES, WELDING & CUTTING 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

GAUGE RODS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

GAUGES, WELDING & we 

Oxweld Acetylene Co., 30 E. 42d 
St., New York 

GEAR COMPOUND 

Oil Co. (ind.), Chicago, 


GEARS 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus; Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, I i: 

GEARS, BEVEL 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ili. 
GEARS (Fabroil & Textolite) 
lectric Co., Schenectady, 


HERRINGBONE 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 
— Iron Works, Wilkes-Barre, 
a. 


GEARS, Machine Cut 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, I x 
——— Iron Works, Wilkes-Barre, 
a. 


GEARS, Moulded Tooth 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

— Iron Works, Wilkes-Barre, 

a. 

GEARS, Silent Chain 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

Morse Chain Co., Ithaca, N. Y. 

GEARS, 

Goodman . Co., Halsted St. and 
48th Chicago, I. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, li. 

— Iron Works, Wilkes-Barre, 

a 

GEARS, WORM 

The Jeffrey Mfg. Company, —_ 99 
North 4th St., Columbus, Ohio. 

GELATIN DYNAMITES 

E. L Du Pont de — & Co., 
Ine., Wilmington, De 

Powder Co., Witmington, 


GENERATORS AND GENERAT- 
ING SETS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

a Electric Co., Schenectady, 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill 


* Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 
GENERATORS, ACETYLENE 
Oxweld Acetylene Co., 30 E. 42d 

St., New York City. 

GLOVES, ASBESTOS 

Oxweld ‘Acetylene Co., 30 E. 42d 
St., New York Ci A 

GOGGLES, WELD 

Oxweld ‘Acetylene -, 30 E. 42d 
St., New York City. 

GRAPHITE GREASES 

= Oil Co. (Ind.), Chicago, 


GRATING, AREA, SIDE WALK 
Hendrick Mfg. Co., Carbondale, Pa. 
GREASE 


Keystone Co., Phila- 
delphia, 
oir Co. (Ind.), Chi 


HANGERS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

S K F Industries, 40 E. 34th St., 
New York City. 

HANGERS (Insulated Trolley) 

Ohio Brass Co., Mansfield, Ohio. 

Ball Bearing 

S K F Industries, New York City. 

SHAFT, DROP 

SKF Industries, New York City, 

Link-Belt Co., 300 W. Pershing Rd.; 
Chicago, li. 

HANGERS, SHAFT, POST 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

S K F Industries, New York City. 

HANGERS, SHAFT, SELF-OILING 

Link-Belt Co., 300 W. Pershing Rd.., 
Chicago, Ill. 

S K F Industries, New York City. 

HAULAGE ROPE 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

HEADLIGHTS, ARC AND 
INCANDESCENT 

Coney Electric Co., Schenectady, 


Goodman Mfg. Co., Halsted St. and 
48th “Chicago, 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Ohio Brass Co., Columbus, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, 

HEATER CORD 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

HERRINGBONE GEAR DRIVES 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

HIGH EXPLOSIVES 

E. I. Du Pont de em & Co., 
Inc., Wilmington, 
ercules Powder Co., “Wilmington, 


HOIST DRIVES 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ll. 

= Iron Works, Wilkes-Barre, 

a. 

HOISTING ROPES 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Connelisville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

HOISTS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Ingersoll-Rand 1l Broadway, 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Il. 

Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, 

HOISTS, AIR 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 S&S. 
Mich. Ave., Chicago, Ill. 

HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co., Milwau- 


Wis 
cunteneiiie Mfg. & Mine Supply 
Co., Connellsville, Pa. 
General Electric Co., Schenectady, 


fg. Co., Halsted St. and 


Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, Ill. 
— Iron Works, Wilkes-Barre, 


HOISTS, PORTABLE 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 3S. 
Mich. Ave., Chicago, Ill. 

HOISTS, Room 

Iron Works, Wilkes-Barre, 


HOISTS, Room and Gathe 
Mfg. Co., Halsted se and 


Portable Pneumatic 

Ingersoll-Rand Co., Broadway, 
New York City. 

GUARD RAIL CLAMPS 

Central Frog & Switch Co., Cin- 
einnati, Ohio. 

GUY ROPES, GALVANIZED 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton. N. J. 

HAMMERS, Calking, Chipping & 
Riveting 

Ingersoll-Rand Co., 


11 Broadway, 
New York City. 


g. 
48th Place, Chicago, III. 
HOISTS, Scraper-Loader 
Connellsville Mfg. & Mine Supply 
Connellsville, Pa. 
Ingersoll-Rand Co., 11 Broadwav 
New York City. 
Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, 
HOISTS, STEAM 
Allis-Chalmers Mfg. Co., Milwau- 
kee. Wis. 
Connellsville & Mine Supply 
Co., mnelisville, Pa. 
Ingersoll-Rand Co., 11 Broadway. 
New York Ci 
bi Iron Works, Wilkes-Barre. 
a. 
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HOLDERS-ON RIVETING 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

HOOKS 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

HOSE, AIR AND STEAM 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

HOSE, WELDING AND CUTTING 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 

HYDRATORS, LIME 

— Iron Works, Wilkes-Barre, 

a. 
IGNITERS, Electric 
— Powder Co., Wilmington, 


INCINERATORS 

— Iron Works, Wilkes-Barre, 
a. 

INCLINE FROGS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

INCLINE TRACK LAYOUTS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

INSULATORS, FEEDER WIRE 

Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, —. 

Westinghouse Electric & Mfg. Ce., 
East Pittsburgh, Pa. 

INSULATORS, SECTION 

Amer. Mine Door Co., Canton, Ohie. 
General Electric Co., Schenectady, 


N. Y. 
Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Ce., 
East Pittsburgh, Pa. 
INSULATORS (Porcelain) 
Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
INSULATORS (Third Rail) 
General Electric Co., Schenectady, 


N. Y. 
Ohio Brass Co., Mansfield, Ohio. 


INSULATORS (Trolley) 
Electric Co., Schenectady, 


Ohio Brass Mansfield, 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

INSULATED WIRE AND CABLE 

American Steel & Wire Co., Chi- 
cago, Ill. 

Electric Co., Schenectady, 


John Roebling Sons Co., Trem- 
ton, N. = 

KEROSEN 

oil Co. (Ind.), Chicago, 


KILNS (Rotary) 
Mfg. Co., Milwau- 


ee, 

Vulcan Iron Works, Wilkes-Barre, 
Pa. 

KILNS, VERTICAL 

— Iron Works, Wilkes-Barre, 
a. 


LAMP CORD 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

LAMPS, ARC AND INCANDES- 
CENT 

General Electric Co., Schenectady, 


N. Y. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

LEAD BURNING APPARATUS, 
Oxy-Acetylene, Oxy-City o 
Oxweld Acetylene Co., 30 424 

St., New York City. 


LIGHT AND POWER PLANTS 
(Small) 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

LIGHT STEEL ANGLES 

Sweet's Steel Co., Williamsport, Pa. 

Carnegie Steel Co., Pittsburgh, Pa. 

LIGHT STEEL RAILS 

Carnegie Steel Co., Pittsburgh, Pa. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 

LIGHT STEEL RAILS (A. S. C. E. 
Sections) 

Sweet’s Steel Co., Williamsport, Pa. 

LINE SHAFT 

S K F Industries, 40 E. 34th St., 
New York City. 


| 
| 
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DIRECT 
IMPORTERS [© 

CARBON (Black Dia- 
monds) FOR DIA- f 
MOND CORE 
DRILLS. 

BORTZ (Industrial 
Diamonds) 

BRAZILIAN 

QUARTZ 
CRYSTAL 


CORE DRILLING 


Since 1884 the contract diamond drill- 
ing department of this company has 
secured advance information of the 
veins and overlying strata of coal and 


lands. P ti f - 
DENVER 
with vo-to-date Diaioond | Specialists in the manufacture years experience with western 
an agreed price. of coal and metal mine car mining conditions. Write 
Send for the free booklet, wheels and trucks, rollers and C.S. Card Iron Works Co., 16th 
“Core Drilling by Contract.” sheaves, tipple equipment, and and Alcott Streets, _e 


SULLIVAN | 


Sullivan Machinery Company 
148 S. Michigan Avenue, Chicago 


Perforated 
Metal Screens 


No shafts, no gear, mini- 
mum friction. Will crush with 


any gauge plate, any size open- 1 h. p. as much as 10 h. p. will 
ing, any curvature to the plate crush with stamps. 
Also elevator buckets of all types, 5-ton mill, % h. p., $225; 
flights and troughs, stacks and tanks 10-ton mill, $475; 35-ton mill, 
and similar equipment. $950. Up to 500 tons per day. 
Hendrick Manufacturing Company ELLIS BALL-CHILI MILL 
52 Dundaff St:, Carbondale, Pa. 
New York Office: 30 Church St. ELLIS MILL COMPANY 
Hasleten Pa., Office: OFFICE: 147 PROSPECT AVENUE 
Show Reem: 153 Stillman St. (near 3d and Bryant) 


THE KEYSTONE LUBRICATING CO. 
Executive Office and Works: Philadelphia, Pa. 


Direct Importers | 
of 
CARBONS BORTZ | 
| 
P 
| 
| 
ectric: | | 
Screens from | 
| coarsest to the | 
..| finest materials» 
either wet or dry 4 GnzASE 
WOVEN WIRE SCREEN 
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LOADERS, Gravel and Sand 
Manufacturing Co., Franklin, 


Link. Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 

LOADERS (Mine Car) 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chieago, Iil. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Joy Manufacturing Co., Franklin, 


Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ul. 

Myers-Whaley Co., Knoxville, Tenn. 

LOADERS, PORTABLE 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio 

Manufacturing Co., Franklin 


Link: Belt Co., 300 W. Pershing Rd., 
Chicago, I 1. 
Myers-Whaley Co., Knoxville, Tenn. 


LOADERS, Snow 


Joy Manufacturing Co., Franklin 
Pa. 

LOADERS, Truck 

Joy Manufacturing Co., Franklin 


Pa. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
LOADERS, Wagon 
~~ Manufacturing Co., Franklin, 


a. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 

LOADING BOOMS 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt - 300 W. Pershing Rd., 

icago, 
noveres & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 
LOADING MACHINES 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Conveyor Sales Co., 299 Broadway, 
New York City. 
an Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

“Chicago, ll. 

Myers-Whaley Co., Knoxville, Tenn. 

LOCOMOTIVES, ELECTRIC 

General Electric Co., Schenectady, 
N. 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Tl. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 
LOCOMOTIVES, GASOLINE 
Vulcan Iron Works, Wilkes-Barre, 


Pa. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

LOCOMOTIVES, RACK RAIL 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

LOCOMOTIVES, STEAM 

— Iron Works, Wilkes-Barre, 


LOCOMOTIVES, STORAGE 
BATTERY 
General Electric Co., Schenectady, 


N. Y. 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Vulean Iron Works, Wilkes-Barre, 

Pa. 


Westinghouse gen & Mfg. Co., 
East Pittsburgh, 

LOCOMOTIVE SWITCHING & 
WRECKING ROPES 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

LOCOMOTIVES (Third Rail) 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

LOCOMOTIVES, TROLLEY 

General Electric Co., Schenectady, 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Til. 
— Iron Works, Wilkes-Barre, 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
LONGWALL MACHINES 
an Mfg. Co., Halsted St. and 
48th Place, Chicago, IIl. 
Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, IIl. 
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LUBRICANTS 
Keystone Lubricating Co., Phila- 
delphia, Pa. 
Oil Co. (Ind.), Chicago, 
LUBRICATORS 
Keystone Lubricating Co., Phila- 
delphia, Pa. 
MACHINE OILS 
(Ind.), Chicago, 


Standard Oil Co. 
IH. 


TRANSMISSION 

(Power) 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill 

Morse Chain Co., Ithaca, N. Y.. 

MANIFOLDS, OXYGEN 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 

MAST ARM ROPE, “Gabventend 

John A. seein Sons Co., Tren- 
ton, N. J 

MILL GREASES 

Oil Co. (Ind.), 


MILLS, ROD & BALL 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

MILLS, STAMPS 

Allis-Chalmers Mfg. 
kee, Wis. 

MINE CAR AXLES 

American Car & Foundry Co., 30 
Church St., New York City. 

Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 

MINE CAR BEARINGS 

Hyatt Roller Bearing Co., Newark, 


N. J. 
= Roller Bearing Co., Canton, 
io. 
MINE CAR BOXES 
American Car & Foundry Co., 80 
Church St., New York City. 
Hockensmith Wheel & Mine 
Co., Penn, Pa. 
MINE CAR FORGINGS 
American Car & Foundry Co., 30 
Church St., New York City. 
Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 
MINE CAR LUBRICANTS 
Keystone Lubricating Co., Phila- 
delphia, 
(Ind.), Chi 


Milwau- 


Chicago, 


Co., Milwau- 


Car 


MINING MACHINE CABLE 
Electric Co., Schenestady, 


John A. Roebling’s Sons Ce., Tren- 
ton, N. J. 


MINING MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Ingersoll-Rand Co., 11 Breadway, 
New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio 
Sullivan Machinery Co., 122 So. 

Mich. Ave., Chicago, 
MINING MACHINES (Electric) 
Goodman Mfg. Co., Halsted St. and 

48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 

MINING MACHINES (Gevernment 
Approved) 
Goodman Mfg. Co., Halsted St. and 

48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 

North 4th St., Columbus, Ohio. 
MINING MACHINERY 

an Mfg. Co., Halsted St. and 

48th Place, Chicago, Ill. 
Ingersoll-Rand Co., 11 Broadway, 

New York City. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, ll. 

Westinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa. 

MINING MACHINERY BEARINGS 
— Roller Bearing Co., Newark, 


MOTOR OILS 

oe Oil Co. (Ind.), Chieago, 

MOTORS 

Allis-Chalmers Mfg. Co., Milwau- 
kee, is. 

Electric Co., Schenectady, 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

Westinghouse Electric & Mfg. Ce., 
East Pittsburgh, Pa. 

MOTORS, Electric 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

MOUNTED ag CUTTERS 

Co., Halsted St. and 


a. 
Oil Co. 


MINE CAR PARTS 

American Car & Foundry Co., 30 
Church St., New York City. 

Hockensmith ie & Mine Car 
Co., Penn, 

Phillips Mine “ Mill Supply Co., 
Pittsburgh, 

MINE CAR ROLLER BEARINGS 

American Car & Foundry Co., 30 
Church St., New York City. 

MINE CARS 

American Car & Foundry Co., 30 
Church St., New York City. 

Enterprise Wheel & 
tion, Huntington, W. 

Hockensmith & “Wine Car 
o., Penn, 

Phillips Mine ‘t Mill Supply Co., 
Pittsburgh, Pa. 

MINE CAR WHEELS 

American Car & Foundry Co., 30 
Church St., New York City. 

Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 

MINE DOORS, AUTOMATIC 

a Mine Door Co., Canton, 
Ohio 

MINE LOCOMOTIVE CABLE 


American Steel & Wire Co., Chi- 
cago, Ill., and New York. 
Co., Schenectady, 


General Electric 


John A. Sons Co., Tren- 
ton, N. J 

MINE TIES 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

MINING & METALLURGICAL 
MACHINERY 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Westinghouse Electric & Mfg. Oo., 
East Pittsburgh, Pa. 

MINING EQUIPMENT 

Allis-Chalmers Mfg. Co., Milwau- 


ee, Wis. 
Goodman Mfg. Co., Halsted St. and 


North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


48th Place, Chicago, Il. 

MOVING PICTURE CORD 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John .. Roebling’s Sons Co., Tren- 
ton, N. J. 

NITROGEN GAS 

Linde Air Products Co., 30 East 
42d St., New York City. 

OILS 

a Oil Co. (Ind.), Chicago, 

un. BUYERS AND OF 

Irvington Smelting Refining 
Works, Irvington, N. 

ORE, CARNOTITE & VANADIUM 

O. Barlow Willmarth, Georgetown, 


OVERCUTTING MACHINES 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Il 


Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Ill. 
OXYGEN GAS 


Linde Air Products Co., 30 East 
42d St., New York City. 
OXY-ACETYLENE APPARATUS 
and SUPPLIES 
Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 
PAVING BREAKERS 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, 
PERFORATED METAL 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
Hendrick Mfg. Co., Carbondale, Pa. 
PERMISSIBLES, Explosives 
du Pont Powder Co., The E. L, 
Wilmington, 
— Powder Co., Wilmington, 


PETROLATUMS 
Oil Co. 


PICKING TABLES 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

—— Co., 300 W. Pershing Rd., 


* 
Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, II. 
PIPE (Genuine Wrought Iron) 
A. M. Byers Co., Pittsburgh, Pa. 


(Ind.), Chicago, 
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PIPE (Wood) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

SEPARAT- 
ING MACHINER 

Coal 
Welch, W. Va. 

PNEUMATIC SIZING MACHIN- 
ERY 


Corp., 


American 
elch, 

PNEUMATIC 
Ingersoll-Rand 
New York City. 

PNEUMATIC TOOL LUBRICANT 

Oil Co. (Ind.), Chicago, 

PORTABLE TRACK 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

PORTABLE TURNOUTS 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

BLASTING 
E. I. Du Pont de — & Co., 
Inc., Wilmington, 

Hercules Powder Co., poe King St., 
Wilmington, Del. 

POWER CABLES 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

General Electric Co., Schenectady, 


John A. Sons Co., Tren- 
ton, N. J. 

POWER SHOVELS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, il. 

POWER 
MACHINE 

Mfg. Co., Milwau- 
kee, Wis. 


The jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lll. 

Morse Chain Co., Ithaca, N. Y. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, 


PREHEATING APPARAT 


Cleaning Corp., 


11 Broadway, 


Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 
PRESSURE GUN GREASE 
(Ind.), Chicago, 


Standard Oil Co. 
Ill. 


PROSPECTIVE DRILLS 

Hoffman Bros. Drilling Co., Punx- 
satawney, Pa. 

Ingersoll-Rand Co., 
New York City. 

Pennsylvania Drilling Co., 
burgh, Pa. 

PULLEYS 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

PULLEYS, BALL OR ROLLER 
BEARING 

S K F Industries, New York City 

PULLEYS, CLUTCH, FRICTION 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

S K-.F Industries, New York City. 

PULLEYS, LOOSE 

S K F Industries, New York City. 

PULVERIZERS, COAL AND COKE 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

PUMPS, Acid Resisting 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

PUMPS, AIR LIFT 

Ingersoll-Rand Co., 
New York City. 

Sullivan Machinery Co., 
Mich. Ave., Chicago, Ill. 

PUMPS, Boiler Feed 

Ingersoll-Rand Co., 
New York City. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

PUMPS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co., 
kee, Wis. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 

PUMPS, DEEP WELL 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

PUMPS (Electric) : 

Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Ingersoll- Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 

way, New York City. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
PUMPS, Fire 
Ingersoll- Rand Co., 
New York City. 


1l Broadway, 
Pitts- 


ll Broadway, 
122 So. 


1l Broadway, 


11 Broadway, 


= 
| | 
| 
| | 
| | 
- 
} 
48th Place, Chicago, Ill. 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 
The Jeffrey Mfg. Company, 968-99 
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Undeveloped Mineral Resources of the South 


Some Comments on this New Book 


Development and Investment 
Guide 


CorporaTION OrFiciaL, New York Ciry. “In 
your text you have analyzed the properties, 
located the occurrence, described the method of 
extraction, and enumerated the uses of all of the 
minerals of the South. And in each case you 
have concluded with an Outlook. In this treat- 
ment you appeal to the vision of industrialists, 
which is the desired effect. 
Surely this book should be the 
property of every Chamber ot 
Commerce in the South as a 
reference in the municipal ad- 
vertising of local virtues. 
* * * * As for the fruits of 
your labor, I predict immeas- 
urable success. You have 
sounded the call to progress. 
The answer lies with the in- 
vestment trusts.” 


RAILROAD-INDUsTRIAL 
PARTMENT. “You should be 
congratulated upon the very 
comprehensive report as there 
is very valuable information 
contained in this publication 
for those interested in the de- 
velopment work.” 


Pusiic Service Co., Texas. 
“* * * * feel that it is go- 
ing to be a most valuable hand 
book in our work.” 


Vircinta StaTE GEOLOGICAL 
Survey. “Your painstaking 
care in getting out such an 
excellent reference book on the 
South’s resources should bring 
to you more than perfunctory 
congratulations. It is cer- 
tainly an excellent piece of 
work and will have great use 
bv all those interested in 
Southern development both 
within and without this area.” 


Surprising 
Information 


Trarric Depart- 
MENT. “This is an excellent 
piece of work treating on 
natural resources of the 
South. I am getting valuable 
information from this book 
and, in fact, was not aware that so many natural 
resources lie dormant in this southland.” 


ENGINEERING AssociaTION, New York Crrvy. 
“The book is a very welcome one, for we have 
also suffered from the difficulty of getting re- 
liable general information on the South without 
undue searching. You have put us greatly in 
your debt by bringing so much scattered mate- 
rial into usable form.” 

GEOLOGY 


DEPARTMENT, UNIveERsiTy, Pa. 
* find that you have brought together 
a great deal of extremely useful information in a 
usable form. I am sure that I will find occasion 
to refer to the volume very frequently in our 
instructional work.” 


ENcInEErs—Georcia. “This book seems to me 
to have a very pertinent and timely need and I 


think that you and your organization are to be 
very strongly congratulated on the thoroughness 
and the extent into which you have gone.” 


| Thorough, Complete and Accurate 


Ramroap Orriciat. “This very complete and 
comprehensive survey will be invaluable to us in 
our work.” 

DEPARTMENT OF CONSERVATION, INDIANA. “I am 
quite sure that this volume will be of very 


T WAS difficult to pick out specific com- 

ments to present in this advertisement since 
so many different and salient points of the 
book are stressed in the letters quoted. 


These particular letters are from Govern- 


the South lies on the desk before me as I write, 
and my opinion of its value may be judged by 
the fact that it is among a half dozen books of 
rapid, ready reference, which I find it necessary 
to keep within arm’s length at all times. It is 
so well edited and written that I have found it 
possible to look up information while talking 
over the telephone and do so in a way that the 
listener was unaware that 1 was consulting a 
ready, rapid reference book. It is like an ency- 
clopedia of Southern mineral 
conditions, and I appreciate 
my volume with growing 
interest.” 

GEeoLocicaL DEPARTMENT, 
STATE OF ARKANSAS. “This is 
certainly a useful method of 
grouping data on the mineral 
values of the Southern States 
and in taking in such a large 
portion of the country it 
should be useful in assisting 


THE AMERICAN 


ment and State authorities, railroad officials, 
public service companies, engineering associa- 
tions and firms, corporation executives and 
mining engineers. Such unanimous enthusiasm 
in the unqualified value put upon the book 
and its utility is unusual from this type of men. 


This volume by Dr. Henry Mace Payne lists 
more than one hundred metallic and non- 
metallic minerals, showing every known occur- 
rence in the Southern States from Virginia to 
Texas. It is designed to afford the student, the 
consumer, the investor and the producer a 
ready source of information regarding the 
nature and extent of the deposits; how they 
may be identified; where additional supplies 
have been proven up, or areas whose surface 
indications warrant further prospecting; it tells 
what economic factors have speeded, retarded, 
or prevented their development; and new ave- 
nues of outlet for the product. 


$5.00 a copy 
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the users of raw materials to 
find new sources. It certainly 
represents a great deal of work 
and you are to be congrat- 
ulated for seeing the thing 
through. * * * *” 

MininG ENGINEER. “The in- 
dex is a master-piece. It en- 
ables one to find what he 
wants either by subject or 
locality, and is logically ar- 
ranged in divisions by the 
method of indentations.” 
Geo osist, U. GEOLOGICAL 
Survey. “* * * * makes a 
very fine appearance and, | 
am sure, will be very useful 
for reference purposes. I wish 
particularly to congratulate 
you on the complete bibli- 
ography and index at the end 
of the volume. The index is 
one of the best I have ever 
had occasion to use. * * * *” 


Appreciation 


CHAMBER . OF . COMMERCE, 
Miss. “The Chamber of Com- 
merce membership appreciates 
very much the unselfish inter- 
est which you have taken in 
bringing to the attention of 


845 Munsey BL pe. 


great aid in the development of the latent re- 
sources of the Southern States. You are to be 
congratulated upon having prepared a report 
which will not only name but also give the 
location of these very valuable undeveloped re- 
sources.” 


Division oF Minerat Resources, N. C. “I have 
read a great deal of it already and I think it is 
a very comprehensive report. I have read es- 
pecially where it takes up the things found in 
North Carolina and find it covers the principal 
deposits very accurately.” 


Readiness of Reference 


Division oF INpustries, STATE OF ALABAMA. 
“Your book on the Undeveloped Resources of 


WasHINGTON, D. C. 


the country the undeveloped 
resources of the South.* * * *” 
ENGINEERING ASSOCIATION, 
TeNN. “The condensation of 
this pertinent information in such convenient 
form will be a real asset in itself to the South 
and I am sure will be a means of quickening the 
development of our natural resources.” 
Corporation Executive, Iowa. “You have put 
in a great deal of time on the Southern mineral 
situation, and are entitled to the eternal thanks 
of the mining fraternity in general and partic- 
ularly the Southern States.” 


Another Book 


We have available a limited supply of another 
book by Dr. Payne, on economics. This small 
volume, “Natura ReEsouRCcES AND NAaTIONAI 
ProsieMs” will be sent free to anyone writing 
on his letterhead. 
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PUMPS (Gathering or Dip) 

Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 

PUMPS, Inclined Shaft 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

PUMPS, MINE 

Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works), 11 Broad- 
way, New York City. 
PUMPS, Sinking 
Ingersoll-Rand Co., 
New York City. 
PUMPS, PNEUMATIC AIR LIFT 
Ingersoll-Rand Co., 11 Broadway, 
New City. 

PUMPS, POWER 

Connellsville Mfg. & Mine Supply 
A's. Cameron 

I 

ey Pump Works), 11 Broad- 
way, New York City. 

Co. (A. (A. S. Cameron 

Ingerso: ni 
Steam Pump Works), 11 Broad- 
way, New York City 

PUMPS, STEAM 

Ingersoll-Rand Co. (A. S. Pg om 
Steam Pump Broad- 
way, New York City. 

PUMPS, VACUUM 

Ingersoll-Rand Co., 
New York City. 

PUNCHES, Drill Steel 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Ill. 

QUARRYING MACHINERY 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 So. 

Mich. Ave., Chicago, Ill. 

QUARTZ CRYSTAL 

Diamond Drill Carbon Co., World 
Bldg., New York. 

RADIO ACTIVE ORE 

O. Barlow Willmarth, Georgetown, 


11 Broadway, 


11 Broadway, 


RADIUM ORE 

QO. Barlow Willmarth, Georgetown, 
Colo. 

RAIL BONDS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

— Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

RAIL BRACES 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

RAILWAY SUPPLIES 

Electric Co., Schenectady, 


Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

RAMMERS, Pneumatic 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

RECEIVERS, AIR 
Ingersoll-Rand Co., 
New York City. 

Comp: ressed Gas 
Co., 30 E. 42d 
St., New York City. 
REHEATERS, Air 
Ingersoll-Rand Co., 
New York City. 
REINFORCING BARS 
Sweet’s Steel Co., Williamsport, Pa. 
West Virginia Rail Co., Hunting- 
ton, W. Va. 
RESCUE APPARATUS 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, lll. 
RETARDERS 
Mining Safety Device Co., Bowers- 
“a Y Sch 
oberts aefer Co., W: 
Bidg., Chicago, Il. 
RIVER CROSSING SUSPENSION 
WIRE, Galvanized 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


11 Broadway, 


1l Broadway, 


ROCK-DISPOSAL EQUIPMENT 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill 

ROCK DRILLS 

Ingersoll-Rand Co., 


11 Broadway, 
New York City. 
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ROCK DUSTING EQUIPMENT 
— Mine Door Co., Canton, 
io. 


RODS. WELDING 

Ohio Brass Co., Mansfield, Ohio. 

Oxweld Acetylene Co., 30 E. 42d 
St., New York City. 


ROLLER BEARINGS 

Enterprise Wheel & Car Corpora- 
tion, Huntington, . Va. 

Hyatt Roller Bearing Co., Newark, 


Timken Roller Bearing Co., Canton, 
Ohio. 


ROLLS (Crushing) 
Mfg. Co., Milwau- 


The Mfg. Company, 958-99 
4th St., Columbus, Ohio. 
Link. Belt Co., 300 W. Pershing Rd, 
Chicago, Ill 
ROPE 
American Steel Wire Co., Chi- 
cago, Ill., and York. 


ROPE GREASE 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

ROPE, TRANSMISSION 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 


ROPE, WIRE 
American Steel & Wire Co., Chi- 
cago, Ill., and New York. 
John A. Roebling’s Sons Co., Tren- 
ton, N. J 
ROTARY DRYERS 
— Iron Works, Wilkes-Barre, 
a. 
ROTARY COOLERS 
= Iron Works, Wilkes-Barre, 
a. 
ROTARY DUMPS 
Link-Belt Co., 300 W. Pershing Ra., 
Chicago, IIl. 
Mining Safety Device Co., Bowers- 
ton, Ohio. 
Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 
Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 
ROTARY ROASTERS 
— Iron Works, Wilkes-Barre, 
a. 
RUNNING ROPE, Galvanized 
American Steel & Wire Co., Ch» 
cago, Ill., and New York. 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 
SAFETY APPLIANCES, MINE 
Connellsville Mfg. & Mine Supply 
Co., Connellsville, Pa. 
SAFETY FUSE 
— Powder Co., Wilmington, 


SAFETY FUSE & WIRES—LEAD- 
ING & CONNECTING 

E. I. Du Pont de Nemours & Co., 
Inc., Wilmington, Del. 

SAND DRYERS 

Roberts & Schaefer Co., Wrigley 

Bidg., Chicago, Ill. 

SASH CORD 

John A. Roebling’s Sons Co., Tren- 
ton. N. J. 

SAWS (Air) 

Ingersoll-Rand Co., 11 Broadway, 
New York Ci 

SCRAPER LOADERS 

Goodman Mfg. Co., Halsted St. and 
48th Chicago, 

Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, 

SCREEN PA 

Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 

SCREENS (Anti-Gravity) 

American Coal Cleaning Corpn., 
Welch, W. Va. 

SCREENS, ARCH-CRIMP 

i Saylor Wire Co., St. Louis, 


SCREENS, DOUBLE CRIMPED 
Ludlow Saylor Wire Co., St. Louis, 


Mo. 

SCREENS, HORIZONTAL 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 

Roberts & Schaefer Co., Wrigley 
on Til. 

W. S. Tyler Co., Cleveland, Ohio. 
SCREENS, PERFORATED METAL 
Mfg. Co., Milwan- 

ee, Wis. 

Hendrick Mfg. Co., Carbondale, Pa. 
The J 


Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Nii. 

SCREENS, REK-TANG 

I Saylor Wire Co., St. Louis, 
Mo. 


SCREENS, REVOLVING 
Allis-Chalmers Mfg. Co., Milwau- 


ee, Wis. 

Hendrick Mfg. Co., Carbondale, Pa. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, Ill. 


SCREENS, 

Hendrick Mfg. , Carbondale, Pa. 

The Jeffrey Gere “Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, ni. 

Roberts & Schaefer Co., Wrigley 

Bldg., Chicago, Ill. 


SCREENS AND PERFORATED 
SHEETI 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 


SCREENS (Vibrating) 

American Coal Cleaning Corpn., 
Welch, W. Va. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

ler Company, Cleveland, 

Ohio 

SCREENS & WASHERIES 

American Rheolaveur Corporation, 
Wilkes-Barre, Pa. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, tii. 
berts & Schaefer Co., Wrigley 

Bidg., Chicago, Il. 


SCREENS, WOVEN WIRE 
— Saylor Wire Co., St. Louis, 


SEIZING STRAND, GALVANIZED 
John a —_— Sons Co., Tren- 
ton, 


SHARPENERS, DRILL 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 


Sullivan Machinery Co., 122 S. 
Mich. Ave., Chicago, IIl. 

SHEAVES 

Hockensmith Wheel & Mine Car 


Co., Penn, Pa. 
John A. Roebling’s Sons Co., Tren- 


ton, N. J. 
—— Iron Works, Wilkes-Barre, 
a. 


SHEAVE WHEELS 

Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 

Vulean Iron Works, Wilkes-Barre, 


SHORTWALL MACHINES 
Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Bearing Co., Newark, 
Sullivan Machinery Co., 122 So. 

Mich. Ave., Chicago, Ill. 
SHOVELS, ELECTRIC 
Myers-Whaley Co., Knoxville, Tenn. 


SHOVEL—ELECTRO-HYDRAULIC 
an Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 
SIGNAL WIRES AND CABLES 
American Steel & Wire Co., Chi- 
cago, Ill., and New York. 
General Electric Co., Schenectady, 


John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

SIGNS (Mine) 

Stonehouse Signs, Inc., 842 Larimer 
St., Denver, Colo. 


SINKERS, ROCK DRILL 
Ingersoll-Rand Co., 
New York City. 


SKIPS 
en Mfg. Co., Milwau- 
Wis. 


te. & Mine Supply 
e, 


Co., Connellsvi a. 

Hendrick Mfg. Co., } Pa. 

Link-Belt Co., 300 Ww. Pershing Rd., 
Chicago, Ill. 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Il. 

— Iron Works, Wilkes-Barre, 

a. 
SKIP LOADING EQUIPMENT 
Link-Belt Co., 300 W. Pershing Rd., 


Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Il. 

SLABBING MACHINES 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill 

SMELTERS 

Irvington Smelting & Refining 

Works, Irvington, N. J. 
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SOCKETS, Open and Closed 

John A. Roebling’s Sons Co., Tren- 
ton, N. J 

SPECIAL MACHINERY 

— Iron Works, Wilkes-Barre, 

a. 

SPEED REDUCERS, DOUBLE 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 


SPEED REDUCERS, SINGLE 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Morse Chain Co., Ithaca, N. Y. 

SPIKES 

Sweet’s Steel Co., Williamsport, Pa. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 

SPLICE BARS (Plain and Angle) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central + * Ny witch Co., Cin- 
cinnati, Ohi 

Sweet’s Steel Co., Pa. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 

SPLICE, CABLE 

— Mine Door Co., Canton, 

Ohio Brass Co., Mansfield, Ohio. 

SPLICE, INSULATOR 

—— Mine Door Co., Canton, 

io. 
SPLICE, TROLLEY 
Electric Co., henectady, 


N. Y. 
Ohio Brass Co., Mansfield, Ohio. 
SPLICERS, TROLLEY 
— Mine Door Co., Canton, 
Ohio Brass Co., 
Westinghouse Electric & . Co., 
East Pittsburgh, Pa. 
SPROCKETS, CLAMP HUB 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
SPROCKETS, COMPENSATING 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
SPROCKETS (Shearing Pin) 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
SPROCKETS, SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
SPROCKETS, SPRING 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
Morse Chain Co., Ithaca, N. Y. 
SPUR GEAR DRIVES 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 
CABLES 
John Roebling’s Sons Co., Tren- 
ton, A J. 
STEAM CYLINDER OILS 
Oil Co. (Ind.), Chicago, 


STEEL, ALLOY 

Timken Roller Bearing Co., Canton, 
Ohio. 

STEEL CROSS TIES 

Carnegie Steel Co., Pittsburgh, Pa. 

Sweet’s Steel Co. Williams a. 

West Virginia Rail Co., Hentine- 
ton, W. Va. 

STEEL, ELECTRIC FURNACE 

Timken Roller Bearing Co., Canton, 
Ohio. 

STEEL, HOLLOW AND SOLID 
DRILL 


Ingersoll-Rand Co., 
New York City. 

STEEL, NICKEL 

Timken Roller Bearing Co., Canton, 
Chio. 

STEEL, NICKEL, MOLYBDENUM 

Timken Roller Bearing Co., Canton, 
Ohio. 

STEEL, OPEN HEARTH 

— Roller Bearing Co., Canton, 

io. 


STEEL, REINFORCING 

American Mine Door Co., Canton, 
Ohio. 

STEEL. SHAPES, PLATES, 
BARS, ETC. 

Carnegie Steel Co., Pittsburgh, Pa. 

STEEL, Special Analysis 

— Roller Bearing Co., Canton, 

io. 
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THORNE, NEALE & COMPANY, Inc. 


FRANKLIN BANK BUILDING 
1416 CHESTNUT STREET —9 A. M. to 4P. M. 
PHILADELPHIA, PA. 


MINERS’ AGENTS AND WHOLESALE DEALERS | 


Anthracite C OA L Bituminous 


ANTHRACITE COLLIERIES 


Mt. Lookout Harry E Forty Fort New Castle Locust Run 
Sterrick Creek Northwest Lackawanna Buck Run ( Washery) 
Pardee Bros. & Co. — Lattimer Lehigh 
BITUMINOUS 


Sonman, South Fork District—Low volatile, low ash, low sulphur 


Smithing—| 1-4 in. screened 


Fairmont — Quemahoning — Indiana County 
NEW YORK OFFICE: 17 BATTERY PLACE 
Branch Offices: Baltimore Buffalo Chicago Scranton, Pa. Mauch Chunk, Pa 


Irvington: Smelting and | 
Refining Works | 


Phelps Dodge Corporation 


909 JOHN STREET NEW YORE 
Buyers, Smelters and Refiners of | 
Gold, Silver, Lead, Copper and Platinum | MEMBER COPPER & BRASS RESEARCH ASSOCIATION 
> > > 
Ores, Sweeps and Bullion . C 
opper 
Manufacturers of Copper Sulphate =—Spper 
IRVINGTON NEW JERSEY 
NEW YORK OFFICE—Charles Engelhard Electrolytic 
Hudson Terminal Building 30 Church Street 
We Look Intothe Earth = 
By using Diamond Core Drills. i 
We prospect Coal and Mineral a 
Lands in any part of North or a SIGNS, nc. 
South America. = 
| Pennsylvania Drilling Co. s 
gids dummentee i Stock and Special Signs, Codes, Etc., for Mines 
ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 
HOFFMAN:BR®S -DRILLING:CO. Attorney-at-Law 
PUNXSUTAWNEY, PA. PATENTS 
DIAMOND CORE:DRILLING SIXTEEN YEARS IN THE EXAMINING CORPS OF THE 
: CONTRACTORS UNITED STATES PATENT OFFICE 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 OURAY BUILDING WASHINGTON, D. C. 
YEARS EXPERIENCE. SATISFACTION GUARANTEED. 
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STEEL TIES AND REINFORCE- 
MENTS 


Carnegie Steel Co., Pittsburgh, Pa. 
West Virginia Rail Co., Hunting- 
ton, W. Va. 


SAFETY STAIR AND 
ADDER 


anbetch Mfg. Co., Carbondale, Pa. 


STOPERS, ROCK DRILL 
Ingersoll-Rand Co., 11 Broadway, 
New York City. 

Sullivan Machinery Co., 122 So. 
Mich. Ave., Chicago, Il. 


STORAGE BATTERY LOCOMO- 
TIVES 


Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, Ill. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Vulcan Iron Works, Wilkes-Barre, 

Pa. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


STRAND 

American Steel & Wire Co., Chi- 
Ill, and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


SWITCHBOARD WIRE AND 
CABLES 


American Steel & Wire Co., Chi- 
a, IIL, and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


SWITCHBOARDS, POWER 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


SWITCHES 

Central Frog & Switch Co., Cin- 
cinnati, Ohio 

Sweet's Steel Co., Williamsport, Pa. 


SWITCHES, ALTERNATING 
Mining Safety Device Co., Bowers- 
ton, Ohio. 


SWITCHES (Disconnecting and 
Electric 

General Electric Co., Schenectady, 
N. Y. 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


SWITCHES AND FROGS, 
TROLLEY 

American Mine Door Co., Canton, 

hio. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


TACKLE BLOCKS 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


TANKS 
Hendrick Mfg. Co., Carbondale, Pa. 


TELEPHONE 
WIRES AND BLES 
Steel Wire Co., Chi- 
, IL, and New York. 
John A Roebling’s Sons Co., Tren- 
ton, N. J. 


TELEPHONE CORDS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


THIMBLES 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


TIES (Steel, Mine) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

TILLER ROPE 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


TIMBER PRESERVING EQUIP- 
MENT 


Mfg. Co., Milwau- 

ee, 

Curtin-Howe Corpn., 11 Park Place, 
New York City. 


TIMBERS, STEEL MINE 
Carnegie Steel Co., Pittsburgh, Pa. 
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TIPPLES 

American Coal Cleaning Corp., 
Welch, W. Va. 

The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ii. 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 


TIPPLE EQUIPMENT 
American Coal Cleaning Corp., 
Welch, W. Va. 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 

Mining Safety Device Co., Bowers- 
ton, Ohio. 

Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Il. 


TIPPLE TRACK 
Central Frog & Switch Co., Cin- 
cinnati, Ohio. 


TIRE WIRES 
John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


TOOLS, Blacksmiths (for drill 
steel) 

Ingersoll-Rand Co., 11 Broadway, 
New York City. 

TORCHES, Brazing, Carbon Burn- 
ing, Cutting, Lead Burning, 
Welding, Welding and Cutting 

— Acetylene Co., 30 E. 42d 

New York City 


TRACK BOLTS 
Sweet's Steel Co., Williamsport, Pa. 


TRACK EQUIPMENT 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog ey Switch Co., Cin- 
cinnati, Ohi 

Sweet's Steel ‘Co., Williamsport, Pa. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 


TRACK LAYOUTS (Industrial) 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

Sweet’s Steel Co., Williamsport, Pa. 


TRACKS, PORTABLE, RAIL, ETC. 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 

TRACK (Portable) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

Sweet’s Steel Co., Williamsport, Pa. 

TRACK (Portable, Assembled and 
Unassembled, Riveted or Bolted) 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 

TRACK BRACES 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

TRACK SUPPLIES 

Carnegie Steel Co., Pittsburgh, Pa. 

Central Frog & Switch Co., Cin- 
cinnati, Ohio. 

West Virginia Rail Co., Hunting- 
ton, W. Va. 

TRAMWAYS, AERIAL 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 


TRANSFORMER OILS 
— Oil Co. (Ind.), Chicago, 


TRANSFORMERS 
— Mfg. Co., Milwau- 


Wis. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

K F Industries, 40 E. 84th St., 
S New York City. 

TRANSMISSION OILS AND 
GREASES 

oe Oil Co. (Ind.), Chicago, 


SILENT CHAIN 
Link-Belt Co., 300 W. Pershing Rd., 

Chicago, lil. 
Morse Chain Co., Ithaca, N. Y. 


TREADS, SAFETY STAIR 
LADDER 
Hendrick Mfg. Co., Carbondale, Pa. 


TROLLEY FROGS 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


TROLLEY (Hangers and Clamps) 
Electric Co., Schenectady, 
N 


Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


TROLLEY MATERIAL, OVER- 
H 


EAD 
Ohio Brass Co., Mansfield, Ohio. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


TROLLEY WHEELS AND HARPS 

Goodman Mfg. Co., Halsted St. and 
48th Place, Chicago, I. 

The Jeffrey Mfg. Company, 958-929 
North 4th St., Coiumbus, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


TROLLEY WIRE 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


TRUCKS, WELDER’S 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


TURBINE BLOWERS 
Robinson Ventilating Co., Zelien- 
ople, Pa. 


TURBINES, HYDRAULIC 
Allis-Chalmers Mfg. Co., Milwau- 


kee, Wis. 
a Oil Co. (Ind.), Chicago, 


TURBINES, STEAM 

Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis. 

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TURNBUCKLES 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

TURNOUTS 

Sweet’s Steel Co., Williamsport, Pa. 

VALVES 

Ohio Brass Co., Mansfield, Ohio. 


VALVES, Back Pressure, Pressure 
Red 


Oxweld Acetylene Co., 30 E. 42nd 
St., New York City. 


VANADIUM ORE 
Willmarth, Georgetown, 
io. 


VENTILATING EQUIPMENT 
The Jeffrey Mfg. Company, 958-99 
North 4th St., Columbus, Ohio. 
Robinson Ventilating Co., Zelien- 

ople, Pa. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
VISES, Riggers 
A. Sons Co., Tren- 
n, N. 


WAGON 

The Jeffrey Mfg. Company, 958-99 
North 4th 8t., Columbus, Ohio. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, 

WASHERIES 

Allis-Chalmers Mfg. Co., Milwau- 

Wis. ou 
merican leani 
Welch, W. Va. 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Iii. 

Roberts & Schaefer Co., Wrigley 
Bldg., Chicago, Ill. 

WEIGH BASKETS 

Link-Belt Co., 300 W. Pershing Rd.. 

lll. 

rts & Schaefer Co., Wrigl 

Bidg., Chicago, 


WEIGH HOPPERS 
Link-Belt Co., 300 W. Pershing Rd., 
Ill. 
ips Mine & Mill Supply Co., 
Pittsburgh, Pa. 


WELDING CARBONS (for Elec- 
tric Are and Gas Welding Oper- 
ations) 

National Carbon Co., Inc., Cleve- 
oa Ohio and San Francisco, 


WELDING and CUTTING APPA- 
RATUS, Etc. (Oxy-Acetylene) 
Oxweld Acetylene Co., 30 E. 42nd 

St., New York City. 


WELDING APPARATUS, ELEC- 
TRIC ARC 
Qhio Brass Co., Mansfield, Ohio. 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
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WELDING SUPPLIES 
Oxweld Acetylene Co., 30 E. 42nd 

St., New York City. 
Electric & Mfg. Co., 

East Pittsburgh, Pa. 


WELDING WIRE, Electric 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Ohio Brass Co., Mansfield, Ohio. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


WELDING WIRE, Gas 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

Ohio Brass Co., Mansfield, Ohio. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

WELL DRILLS, for Water, Well 
and Gas 

Pennsyivania Drilling Co., Pitts- 
burgh, Pa. 

WHEELS, Cast Iron 

Link-Belt Co., 300 W. Pershing Rd., 
Chicago, Ill. 


Phillips Mine & Mill Supply Co., 
Pittsburgh, Pa. 


WHEELS OF ALL DESCRIPTION 

American Car & Foundry Co., 30 
Church St., New York City. 

Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 


WHEELS, Roller Beari 

Phillips Mine & Mill , Co., 
Pittsburgh, Pa. 

Hockensmith Wheel & Mine Car 
Co., Penn, Pa. 


WHEELS, os. MINE CAR & 
LOCOMOTIVES 
Carnegie Stok Co., Pittsburgh, Pa. 


WIRE AND CABLE 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 

WIRE CLOTH 

— Saylor Wire Co., St. Louis, 


wie LEADING & CONNECT- 
— Powder Co., Wilmington, 


WIRE ROPE 
American Steel & Wire Co., Chi- 
cago, Ill., and New York. 


WIRE ROPE, in Special and Stand- 

ard Construction for all purposes 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


WIRE ROPE DRESSINGS 
Oil Co. (Ind.), Chicago, 


WIRE ROPE FITTINGS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. Roebling’s Sons Co., Tren- 
ton, N. J. 


WIRE ROPE SLINGS 

American Steel & Wire Co., Chi- 
cago, Ill., and New York. 

John A. pare Sons Co., 
ton, N. J. 


WIRE ROPE TRAMWAYS 
American Steel & Wire Co., Chi- 
cago, Ill., and New York. 


WIRE, WELDING 


Oxweld Acetylene ag 30 E. 42nd 
St., New York Cit 

John A. Roebling'’s Ce., Tren- 
ton, N. J. 


WOOD BORING MACHINES, 
Pneumatic 


Ingersoll-Rand Co., 11 Broadway, 
New York City. 

WOOD PRESERVATIVES 

Curtin-Howe Corpn., 11 Park Place, 
New York City. 

WOOL GREASE 

Keystone Lubricating Oo., Phila- 


delphia, Pa. 
we Oil Co. (Ind.), Chicago, 


WOVEN WIRE SCREENS 
—" Saylor Wire Co., St. Louis, 
WRENCHES, ALLIGATOR 
John 4. Sons Co., Tren- 
ton, N. J. 


YARN GREASES 
Oil Co. (Ind.), Cbh*rago, 
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HE Unit of power so usefully employed today 

was only a thought yesterday —the great 

machine of magic force is a child of the mind. 

In some brain or brains it was conceived be- 
fore ever taking real form. It was so with the American 
Mining Congress. 


This organization is the power of cooperative thought. 
Its accomplishments are conceived by its membership’s 
mind. Their cooperative action through this, their unit 
of power, does the required work. 


Coming together in Chapter, Divisional, and Convention 
meetings our members by thinking cooperatively come 
to the solutions of the problems confronting them. 


Through your membership you may be able to con- 
tribute vastly to the industry of which you are a part. 
Your specialized knowledge of some particular subject 
may be helpful to all and through contribution as a 
member of this organization will redound to your own 


credit and advancement. The POWER OF 


The Power of Thought: the Magic of the Mind—sym- THOUGHT-- 
bolizes both that machine you know so well, and this 


organization. The MAGIC OF 
THE MIND 


—Byron 


The parts of our organization 
which, like the great machine, 
are so put together that the 
required results can be accom- 
plished are: 

rHE TAX DIVISION 
MECHANIZATION 

TARIFF DIVISION 

THE STANDARDIZATION DIVISION 
THE MANUFACTURERS DIVISION 


THE BUREAU OF INDUSTRIAL CO- 
OPERATION 


THE BUREAU OF MINING ECO- 
NOMICS 


THE MINING CONGRESS JOURNAI 


THE INFORMATION SERVICE 


A few minutes of your valuable time spent a summary of the news of the field, Washington 
each week with the General Bulletin and each legislative, administrative and judicial informa- 
‘ month with the Mining Congress Journal, both tion and every other current item with which 


; of which you receive incidental to your member- you, as a mining man, should be familiar, are 
ship, will suffice to keep you thoroughly abreast brought to your attention in such a way that 

: ef modern developments and improvements in through these two sources in a ‘few short min- 
mine practice and equipment. Through them utes you can obtain it all. 


Direct your inquiry about requirements for membership and an application blank to 
> THE AMERICAN MINING CONGRESS 
841 Munsey Bldg., Washington, D. C. 


| 
WAS 
\ \ 4 
| we 
.. 


42 


THE MINING CONGRESS JOURNAL 


October, 1928 


Standardization 


GZ-IES ON ONIMVYO 


PARTS List (one Switch) 
Plane to point and Amount [NAME OF PART Size WING 
; oun ! L ch poi 
sharp 2. |Side jaw Clips thick [300-25 
2__| Rod boits %* 
4_| €or rivets 
45-Hole Head rod hus sheet 
3- 4 _|Sjide plates No x" - 
ALTERNATE: One end of head rod ae Ss 
twisted for vertical fork switch stand 4 320-25 
PLANING AT POINT \78 connection ONLY WHEN SPECIFIED 
No! No | 
ve) 
rZa 
= DRILLING FoR Spuice Bars 
To 25Lb Rails #"Holes 
30 & 35Lb Rails Holes. 
g abs wy NOTE: Switch shown for A.M.C. 
standard 42° gage 
2 
Stock 
Ral ++ ++ 
”) ELEVATION OF SWITCH RAIL 


DRAWING No. 331-25 


tandards can be more than Dimensional— 
they can 


cover Miethods and Practice. 


he recommendations made by the com- 

mittees, representing every interest in 
the industry. are presented im this conven- 
fient loose leaf HANDBOOK. 


MPORTANT subjects treated in it include: basic rules safeguarding elec- 

tricity in mines; electric tipple equipment; underground stations (all 
phases of automatic control of mine equipment) ; trolley and storage battery 
type locomotives; mine tracks, signals, and switches, including track gauge, 
turnouts, frogs and switches; mine cars; mine fans; airways and shafts and 
booster fans; wire rope, ladders, and miscellaneous coal handling equip- 
ment; pumps for development work, permanent pumping stations, natural 
drainage, and effect of mine water on equipment; loading machines, belt, 
chain and shaking conveyors, installing and operating cutting and loading 
equipment; general mine timbering, preservation of timbers, and use of 
concrete and steel. 


This Handbook is pocket size, loose-leaf, and will be kept up-to-date 
as recommendations are approved. Two revised sections are being sent 
out this month—Miscellaneous Outside Coal Handling Equipment 
M-10-1928, A. E. S. C. Tentative American Standard, and Ladders and 
Stairs for Mines, M-12-1928, A. E. S. C., American Recommended 
Practice. The price is $5. This includes a subscription to The Mining 
Congress Journal. For further information, address 


The American Mining Congress. 
841 Munsey Building 
Washington, D. C. 
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departmental activities sent to you daily 
keep you promptly informed on all legisla- 
tion, rulings, decisions and governmental 
news of importance to the industry. 


AMERICAN MINING CONGRESS | 


Authentic reports of congressional and 


News that is invaluable in the field, news 


new fields, news of Government decisions 
and activities that keep you in close touch | 
with Congress when it is in session. Such 
is the news supplied by the bulletin service | 

| 


that leads the way to the development of / 


} of the American Mining Congress. 


Inquire about this important 


DatLy INFORMATION SERVICE | 
of the | 


841 MUNSEY BLDG., WASHINGTON, D. C. 


| An 

, Important 

| News 

1 a 

|, Service... 

| Little items of today from the 
daily bulletin may be big news 
tomorrow—you should keep in 
touch with them as well as with 
the regular run of mining news 

| through this service. 


| 
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COAL CRUSHER 


THE MINING CONGRESS JOURNAL 


Washing all coal sizes 
under 5 inches 
—simultaneously 


s section through washer box 


HE remarkable range of 

washing capacity is just one 

of a number of advantages of the 

Link-Belt--Simon-Carves System 
of coal cleaning. 


It will not only wash coal from 0 
to 5 inches, but do it simultane- 
ously in one single unit, and in 
capacities far exceeding 100 tons 
per hour. 

The wide range of sizes washed 
together makes sizing unneces- 
sary until after washing, thus 
eliminating costly dry screens, 


Tremiverie section throagh wesber bos 


dust nuisance, and tne degrada- 
tion of larger sizes from frequent 
handling. 

This gives at least a suggestion of 
the unrivalled service which this 
system—new to America—offers 
in the present drive for better coal 
preparation. 

The Link-Belt--Simon-Carves Sys- 
tem will play an increasingly 
prominent part in the move—now 
developing—to improve coal prep- 
aration in America. Engineers are 
urged to familiarize themselves 
with the details of this system. 


3485 


LINK-BELT COMPANY 


300 W. Pershing Road 


CHAIN CONVEYOR: BOX CAR LOADER: BELT CONVEYOR: 


CHICAGO 


LINK-BELT 


SIMON-CARVES WASHERIES 


4) 


October, 19238 


= 
ROTARY CAR DUMPER 
|= 
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~ 
SHAKER SCREEN 
/VIBRATING 
SEREEN 
On ay, 
LINK-BELT- 
SIMON-CARVES WASHERY 
LOAD 500M.» 
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AMERICAN Pneumatic Separating Plants in ever increasing 
numbers, are securely establishing their many economic 
advantages. 


For the Producer AMERICANS lower maintenance costs by 
eliminating the problems of water supply, stream pollution, 
dewatering, sludge disposal, freezing difficulties, and many 
other disadvantages attendant to other processes. Moreover 
by producing a CLEANER COAL than any other process, 
Wet or Dry, a ready market is assured and premium prices 
made obtainable. 


For the Consumer AMERICANS eliminate buying water at 
clean coal prices and reduces freight and handling costs. 
Moreover by providing a fuel lower in ash, sulphur and mois- 
ture, higher efficiency and longer life is assured to furnace, 
boiler and oven. 


WHAT MORE COULD BE EXPECTED 
OF ANY PLANT? 
Get the facts of the success of AMERICANS. Profit by those 
advantages that are bringing new efficiency and prosperity to 


the coal industry. Names of the users of our equipment 
cheerfully furnished upon request. 


Write Today 


for a copy of our Bulletin 
No. 28. 


WE ARE PREPARED TO DESIGN AND 
ERECT COAL CLEANING PLANTS 
OF ANY SIZE FROM THE FOUND- 
ATION TO THE ROOF 

WE NOW AAVE INSTALLED OR 
UNDER CONSTRUCTION A TOTAL 
OF FORTY FOUR AMERICAN 
PNEUMATIC COAL CLEANING 
PLANTS CLEANING OVER THIR> 
TEEN MILLION TONS ANNUALLY 


(Sutton, Steele & Steele Patents) 


CESS 
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Filling in and levelling granulated slag is 
hard work—it requires rugged, heavy duty 
machinery to stand up under the strain. This 
Beaumont 114 yard hoist operates the drag 
line scraper that is doing this work. It’s 
driven from motor by a 75 H.P. Morse Silent 
Chain. That’s one reason for the depend- 
ability of this equipment. 


\ 


Morse Drives are extensively used on all 
types of machinery. They are positive, 
flexible, 98.6‘, efficient. Ideal for short 
centers. 

Address the nearest Morse Transmission 
Engineer for help in your power drive 
problems. 


Morse Engineers are available at: 


Atlanta, Ga 702 Candler Bldg. 
Earl F. Scott & Co. 
1002 Lexington Bldg. 
Birmingham, Ala.....Moore-Handley Hdw. Co. 
Ellicott Square Bldg. 
Charlotte, N. C.....404 Commercial Bank Bldg. 
Chicago, 112 W. Adams St. 
Cleveland, Ohio........... 4121 Engineers Bldg. 


Baltimore, Md 


Strong Scott Mfg. Co. 
New Orleans, La....Queen and Crescent Bldz. 


Omaha, Nebr.............923 W. O. W. Bldg. 
D. H. Braymer Equipment Co. 

Philadelphia, Pa 
Pittsburgh, Pa. Westinghouse Bldg. 
Lan Francisco, Calif........ Monadnock Bldg. 
it. Louis, Mo....2133 Railway Exchange Bldg. 
loronto, 2, Ont., 50 Front St., E., 
Strong-Scott Mfg. Co. 


E. D. Morton Co. 
413 Third St. 
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Denver, Ideal Bldg. 
i Detroit. Mich..............7601 Central Ave. 
Louisville, Ky................516 W. Main St. 
Minneapolis, Minn.......... 

334 Camp St., A. M. Lockett & Co., Ltd. Winnipeg, | bg, rin St. 


| 
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